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ABSTRACT

The 3M fluorochemical medical surveillance program is conducted on a routine——— -
periodic basis at the company's Antwerp (Belgium) and Decatur (Alabama)
fluorochemical manufacturing plants. In the most recent occurrence in 2000, there were
255 Antwerp employees (206 male and 49 female) and 263 Decatur employees (215
male, 48 female) who participated in the program. This represents approximately 75
percent and 50 percent of the eligible employees at these two locations, respectively.
Seventy three percent of the participating Antwerp male employees and 75 percent of the
Decatur employees were engaged in production activities. Only 12 percent of the
participating Antwerp female employees were engaged in production activities compared
to 63 percent of the Decatur female employees.

Employees' sera were quantitatively analyzed for PFOS
(perfluorooctanesulfonate), PFOA (perfluorooctanoate), PFHS
(perﬂuc;rohexanesulfonate), PFOSAA (N-ethyl perfluorooctanesulfonamidoacetate),
M570 (N-methyl perfluorooctanesulfonamidoacetate), PFOSA
(perfluorooctanesulfonateamide) and M556 (perfluorooctanesulfonamidoacetate) using
high-pressure liquid chromatography/electrospray tandem mass spectrometry
(HPLC/ESMSMS) and evaluated versus an extracted curve from a human serum matrix.
A total organic fluorine index (TOF) was also determined by calculating the percent of
each specific fluorochemical’s molecular weight that was attributed to organic fluorine

and multiplied by the ppm measured for each fluorochemical and then summed across all

seven fluorochemicals.
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Mean serum PFOS levels for Antwerp production and non-production male
workers were 1.16 and 0.42 ppm, respectively. Among Decatur production and non-
production male workers, their mean serum PFOS levels were 1.63 and 0.73 ppm,
respectively. Mean serum PFOA levels for Antwerp male production and non-production
workers were 1.28 and 0.34 ppm, respectively. Among Decatur male production and
non-production workers, their mean serum PFOA levels were 2.34 and 0.59 ppm,
respectively. The mean PFOS and PFOA levels for the Antwerp female employees
(primarily nonproduction) were 0.13 ppm and 0.07 ppm, respectively. The mean PFOS
and PFOA levels for Decatur female production and nonproduction employees were 0.93
and 1.23 ppm, respectively. Separate reports have been written which analyzed the
employees’ serum levels in relation to their job and building location work assignments as
obtained from a self-reported work history questionnaire.

A standard set of hematological and clinical chemistry tests were analyzed. These
included the following hematological tests: hematocrit (pe.r.c;:nt), hemoglobin (gm/dl), red
blood cells (RBC, 1000/mm?), white blood cells (WBC, 1000/ mm3) and platelet count
(1000/ mm®); and the following clinical chemistry tests: alkaline phosphatase (IU/L),
gamma glutamy] transferase (GGT, IU/L), aspartate aminotransferase (AST, TU/L),
alanine aminotransferase (ALT, TU/L), total and direct bilirubin (mg/dl), blood urea
nitrogen (BUN, mg/dl), serum creatinine (mg/dl), blood glucose (mg/dl), cholesterol
(mg/dl), high density cholesterol (HDL, mg/dl) and triglycerides (mg/dl). Urinalyses
were only assessed for Decatur employees via the standard urine microstick analysis,
which tested for urine glucose, albumin and red blood cells. Six thyroid hormones were

also assayed: thyroid stimulating hormone (TSH; uIU/ml); serum thyroxine (T4; uﬁﬂ,b 0 0 u
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free thyroxine (free T4; ng/dL); serum triiodothyronine (T3; pg/mL); thyroid hormone
—————— binding ratio (THBR, %, previously referred te-asT3-Uptake)-and- free-thyroxineindex — -
(FTD).

Statistical analyses were conducted on the entire surveillance population as well
as subgroups by gender, production worker (yes/no) and location. Univariate analyses
categorized mean levels by serum PFOS quartile distributions. Multivariable regression
was used to analyze the clinical chemistry and thyroid hormones as dependent variables
in relation to the independent effects of PFOS, PFOA or TOF adjusted for several
demographic variables (age, body mass index, number of alcoholic drinks per day,
cigarettes smoked per day and years worked).

There was a modest positive association between PFOS or PFOA with cholesterol
as well as a stronger positive association between PFOA and triglycerides. These
associations are inconsistent with the known toxicological evidence that has shown the
hypolipidemic (not hypt;;]-ipidenﬁc) effect of PFOS (in rats and primates) and PFOA (in
rats but no effect in primates) at dosages that produced serum PFOS or PFOA levels
higher than those measured in this population. Therefore, it is unlikely the observed
positive associations between PFOS or PFOA and lipids are causal. Because of the
potential confounding positive association with serum triglycerides, this variable was
added to the hepatic clinical chemistry models as an independent variable. In these
models, no significant associations were observed with PFOS, PFOA or TOF in relation
to alkaline phosphatase, GGT, AST, ALT or total bilirubin. Although T3 was positively
associated with PFOA, no other thyroid hormones were associated with PFOS, PFOA or

TOF; thus there is unlikely a causal explanation (e.g., hypothyroidism or O 0 0 0 05
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hyperthyroidism) for this positive T3 association with PFOA. Hematological and
-~ —— urinalysis results were unremarkable. -

In summary, the findings from the 2000 fluorochemical medical surveillance
program continue to suggest that Antwerp and Decatur fluorochemical production and
non-production employees do not have significant changes in serum cholesterol,
lipoproteins or hepatic enzymes that are consistent with toxicological findings in
laboratory animals. Limitations of the study include its cross-sectional desi gn, the
voluntary participation rates and the lower levels of serum PFOS and PFOA measured
among these employees compared with those suspected to cause effects in laboratory
animals. A longitudinal analysis is reported separately for the fluorochemical medical

surveillance Antwerp and Decatur program data from 1994 through 2000.
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INTRODUCTION

The 3M fluorochemical medical surveillance program—«is conducted on-a routine
periodic basis at the company's Antwerp (Belgium) and Decatur (Alabama)
fluorochemical manufacturing plants. Prior to 1994, total organic fluorine was measured
rather than any specific fluorochemical analyte. Serum perfluorooctanesulfonate (PFOS)
and perfluorooctanoate (PFOA) have been routinely assayed since 1994/95 rather than
total organic fluorine. An analysis of the 1994/95 and 1997 medical surveillance
program data in relation to Antwerp and Decatur employees' serum PFOS levels have
been reported elsewhere (Olsen et al, 1998a, 1999a). In the 1994/1995 medical
surveillance program, a total of 178 employees participated (Antwerp = 88; Decatur =
90) and 149 employees participated in 1997 (Antwerp = 65; Decatur = 84). A total of 61
Antwerp and Decatur employees participated in both years. The Antwerp male employee
population was significantly younger than that at Decatur, had lower Body Mass Indices
(BMI) and had higher self-reported daily consumption of alcohol. In addition, the
employees' clinical chemistry profiles were different for several tests. The Antwerp
employee population had lower mean alkaline phosphatase and triglyceride values and
higher total bilirubin and HDL values than the Decatur employee population. The
findings from this prior epidemiologic analysis suggested that significant clinical
chemistry and hematological abnormalities were not associated with serum
perfluorooctanesulfonate (PFOS) levels up to 6 parts per million (Olsen et al 1998a;
1999a). Nor were there consistent associations reported between serum PFOS and
several hormone tests including testosterone, estradiol and thyroid stimulating hormone

(TSH). It was not possible to derive inferences from the few employees who had serumO 0 0 0 0 7
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PFOS levels > 6 ppm. An important limitation of this prior analysis was the low
voluntary participation of male employees (less than 50%) and insufficient sample size of
female employees which prevented a separate analysis. Also, although serum
perfluorooctanoate (PFOA) was measured, it was not included in the analyses.

Because the voluntary nature of the medical surveillance program may not
provide for a complete understanding of the distribution of serum fluorochemical levels
in the Decatur workforce, a random sample of 232 employees was selected for
fluorochemical testing in the Fall, 1998. The distributions of employee serum PFOS and
PFOA levels were comparable to the results reported in the voluntary Decatur medical
surveillance program (Olsen et al 1999b). This finding suggested that the distribution of
serum fluorochemical levels observed in the prior voluntary medical surveillance
program likely reflected the distribution of serum PFOS and PFOA levels of all
employees in the chemical plant.

Detailed discussions of the toxicology and epidemiology of PFOS and PFOA h
have been reported elsewhere (3M Company 2000; Alexander 2001a; 2001b: Butenhoff
et al 2001; Gilliland and Mandel 1993;1996; Haughom and Spydevold 1992; Olsen et al
1998a; 1998b; 1999a; 2000; Pastoor et al 1987; Seacat et al 2001a; 2001b; Sohlenius et al
1993). For the purpose of brevity, this information will not be summarized in this
Introduction. Suffice it to mention that for the purpose of employee medical surveillance,
PFOS has been reported to be an inducer of peroxisome proliferation and hypolipidemia
in rodents (Pastoor et al 1987, Ikeda et al 1987; Haughom and Spydevold 1992; Seacat et
al 2001a; Sohlenius et al 1993 ) and primates (Seacat et al 2001b). PFOA has been
inconsistently reported to produce hypolipidemia in rodents (Pastoor et al 1987,
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Haughom and Spydevold 1992;) and not in primates (Butenhoff et al 2001). The

- mechanism.of action pertaining to-this hypelipidemia remains-to be futl yelucidated:—

The purpose of this report was to conduct a cross-sectional analysis of the 2000
fluorochemical medical surveillance program for Antwerp and Decatur male and female
employees. Unlike the earlier report for Antwerp and Decatur employees which only
analyzed for PFOS (Olsen et al 1998a; 1999a), the present study examined associations
for both PFOS and/or PFOA as well as a calculated measure for total organic fluorine
(TOF). Longitudinal analyses of employees who participated from 1994/95 through 2000

were not analyzed as this was a focus of a separate analytical report (Olsen et al 2001a).

METHODS

The fluorochemical medical surveillance program is available, on a voluntary
basis, to all Antwerp and Decatur chemical plant emp!oyees and those site employees
who may work in the chemical plant area. In 2000, approximately 340 Antwerp and 500
Decatur chemical plant and site employees were eligible to participate. In addition to the
fluorochemical testing program, a standard battery of clinical chemistry, pulmonary
function and urinalysis (Decatur only) tests were performed on employees. In addition,
several thyroid hormones were measured. A site-specific work history was also
administered to all employee participants. Analyses of these self-reported workplace
questionnaire data in conjunction with the employees’ serum fluorochemical levels have
been reported elsewhere for Antwerp (Olsen et al 2001b) and Decatur (Olsen et al,

2001c).
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Hematology, Clinical Chemistry and Urinalysis

Allina Laboratory Services (St. Paul, Minnesota) performed the standard
hematological and clinical chemistry tests. These included the following hematological
tests: hematocrit (percent), hemoglobin (gm/dl), red blood cells (RBC, lOOO/mmS), white
blood cells (WBC, 1000/ mm3) and platelet count (1000/ mm3); and the following
clinical chemistry tests: alkaline phosphatase (IU/L), gamma glutamy! transferase (GGT,
[U/L), aspartate aminotransferase (AST, IU/L), alanine aminotransferase (ALT, IU/L);
total and direct bilirubin (mg/dl), blood urea nitrogen (BUN, mg/dl), serum creatinine
(mg/dl), blood glucose (mg/dl), cholesterol (mg/dl), hi gh density cholesterol (HDL,
mg/dl) and triglycerides (mg/dl). Urinalyses were only assessed for Decatur employees
via the standard urine microstick analysis which tested for urine glucose, albumin and red

blood cells.

Thyroid Hormones

Six thyroid tests were conducted by LabCorp (Kansas City, MO): thyroid
stimulating hormone (TSH; £IU/ml); serum thyroxine (T4; pg/dL); free thyroxine (free
T4; ng/dL). serum triiodothyronine (T3; pg/mL); thyroid hormone binding ratio (THBR,
%, previously referred to as T3 Uptake) and free thyroxine index (FTI). TSH, free T4
and T3 were determined by an immunochemiluminometric assay (ICMA). T4 and
THBR were determined by a cloned enzyme donor immunoassay (CEDIA). FTI was

calculated by multiplying T4 and THBR.
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Fluorochemical Analyses

Sera samples were extracted using an ion-pairing extraction procedure (Hansen et
al, 2001). The extracts were quantitatively analyzed for PFOS
(perfluorooctanesulfonate), PFOA (perfluorooctanoate), PFHS
(perfluorohexanesulfonate), PFOSAA (N-ethyl perfluorooctanesulfonamidoacetate),
M570 (N-methyl perfluorooctanesulfonamidoacetate), PFOSA
(perfluorooctanesulfonateamide) and M556 (perfluorooctanesulfonamidoacetate) using
high-pressure liquid chromatography/electrospray tandem mass spectrometry
(HPLC/ESMSMS) and evaluated versus an extracted curve from a human serum matrix.
Endogenous levels of certain fluorochemical were determined in the standard serum
matrix and additional fluorochemical was spiked into the matrix. The total amount of
each specific fluorochemical (endogenous + spiked) was used to constr_uct an extracted
standard curve. All serum fluorochemical analyses were determined by Northwest
Bioanaltyical Laboratory Inc. (Salt Lake City, UT). A description of the distribution of
the serum fluorochemical levels is reported elsewhere for Antwerp (Olsen et al, 2001b)
and Decatur (Olsen et al, 2001¢).

For Antwerp, all employee serum values for PFOS and PFOA values were above
the lower limit of quantitation (LLOQ). There was one employee (0.3 percent) with a
PFHS value below the LLOQ (0.0027 ppm) and one employee (0.3 percent) with a M570
below the LLOQ (0.0057 ppm). There were 111 employees (44 percent) with PFOSAA
values below the LLOQ (0.006 ppm); 88 employees (35 percent) were below the LLOQ

(0.001 ppm) for PFOSA; and 13 employees (5 percent) were below the LLOQ ((g)gctg 0 , ,
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ppm) for M556. For Decatur, all employee serum values for PFOS, PFHS, PFOA and

‘MS570 were above the respective lower limit of quantitation (LLOQ). There were 8 (3

percent) employees with PFOSAA values below the LLOQ (0.006 ppm); 111 employees
(42 percent) were below the LLOQ for PFOSA (0.001 ppm); and 13 employees (5
percent) were below the LLOQ for M556 (0.0043 ppm). For statistical analysis 'purposes,
serum fluorochemical values that were less than the LLOQ were assumed to be the
midpoint between zero and the LLOQ.

A total organic fluorine index (TOF) was determined by calculating the percent of
each specific fluorochemical's molecular weight that was attributed to organic fluorine
(PFOS (64.7%), PFHS (61.9%); PFOA (69.0%); PFOSAA (55.3%); PFOSA (64.7%); |
M570 (56.6%) and M556 (58.1%)) multiplied by the ppm measured for each

fluorochemical and then summed across all seven fluorochemicals.

Data Analyses

Serum PFOS and PFOA levels were the predominant fluorochemicals as the other
five analytes were measured at considerably lower levels (Olsen et al 2001b: 2001¢);
therefore, PFOS and PFOA were the only two specific fluorochemicals analyzed as
explanatory variables in regression models. TOF was also considered in the analyses
which took into account these other analytes in an aggregate index (see above definition).
Descriptive simple and stratified analyses, Pearson correlation coefficients, ANOVA and
multivariable regression were used to evaluate associations between PFOS, PEOA and
TOF and each hematological and clinical chemistry test and thyroid hormone assay. For

stratified analyses, employees were divided into quartiles of their serum PWU 0 | 2
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distribution. Age, body mass index, current alcohol consumption (drinks per day) and
— . - cigarette use (cigarettes smoked per day), years worked at Antwerp-or Decatur, and type—
of job (production versus non-production) were potential confounding factors that were
considered in the analyses. Production jobs included cell operators, chemical operators,
mill operators and crew supervisors. Non-production jobs included engineers, QA/AC
laboratory and research workers, secretaries and managers.
Multivariable regression models were fitted with PFOS and/or PFOA analyzed
as a continuous variable(s). Natural log transformations of the dependent variables were
performed, when necessary, to normalize variables and to enhance model fit. Study

results were analyzed using the SAS System (1990).

RESULTS

Altogether, there were 255 Antwerp employees (206 male and 49 female) and 2§3
Decatur employees (215 male, 48 female) who participated in the 2000 fluorochemical
medical surveillance program (Table 1). Seventy three percent of the Antwerp male
employees and 75 percent of the Decatur employees worked in production activities.
Only 12 percent of the Antwerp female employees worked in production activities
compared to 63 percent of the Decatur female employees.

Provided in Table 2 are the mean PFOS, PFOA and TOF values, demographic
values and clinical chemistry and thyroid values for male employees stratified by location
and production or non-production work activities. Regardless of the production
categorization, Antwerp male employees compared to Decatur employees had lower

serum PFOS and PFOA levels; were significantly younger; had lower mean BMIs:
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worked fewer years; drank, on average, more alcoholic beverages per day; had higher
~—— mean HDL and total bilirubin-values;-and-had-lower mean-triglyceride, atkatine —
phosphatase, GGT, AST and ALT values. Mean thyroid hormone values tended to be
higher among Antwerp employees. All mean values were within reference ranges.
Comparable findings were observed for Antwerp female employees compared to Decatur
female employees (Table 3).

Given the differences between Antwerp and Decatur employees, univariate
analyses were initially stratified by location. Antwerp data, stratified by gender and
production, are provided in Tables 4 through 12. In a similar fashion Decatur employee
data are provided in Tables 13-24. The Decatur data also include employee urinalysis
results.

Antwerp production male employee data (n = 150), stratified by quartile of serum
PFOS distribution, is presented in three sequential tables for clinical chemistry (Table 4)
and thyroid hormones (Table 5) and hematology (Table 6) results. The highest quartile
(4™) mean serum PFOS level was 2.61 ppm (range 1.76 - 6.24 ppm) compared to the
lowest quartile (1*') mean serum PFOS level of 0.29 ppm (range 0.04 - 0.41 ppm).
Production workers in the highest quartile of serum PFOS levels were older and worked
more years at Antwerp. There were no significant mean differences between the quartiles
for BMI, cigarettes smoked or drinks per day. There was only one significant difference
between the four quartile levels for any clinical chemistry, thyroid hormone or
hematology comparisons. This significant difference was the comparison of the mean

BUN value between the 1* and 3™ quartiles.

000014

EPA 01448




3M Company
Page 14 of 121

In a similar fashion for the 56 non-production Antwerp male employees, their
. clinical chemistry, thyroid hormone and hematology resultsare presented in Tables 7,8

and 9, respectively, for their quartile distribution of serum PFOS. In this analysis, the
highest quartile had a mean serum PFOS level of 0.90 ppm (range 0.49 - 1.76) compared
to a mean of 0.13 ppm (range 0.05-0.20 ppm) in the lowest quartile. No significant mean
differences were observed for demographic (Table 7), clinical chemistry (Table 7),
thyroid hormone (Table 8) or hematology (Table 9) comparisons between the serum
PFOS quartile distributions.

Among the 49 Antwerp production and non-production female employees
analyzed as a group (Table 10), the highest quartile mean serum PFOS level was 0.26
ppm (range 0.15 - 0.55) compared to the lowest quartile mean serum PFOS level of 0.06
ppm (range 0.04 - 0.08 ppm). The highest serum PFOS quartile did not significantly
differ demographically than the other three quartiles (Table 10). The lower three
quartiles had some significant differences between themselves for the mean comparisons
of years worked and drinks per day. Only one clinical chemistry, BUN, was significantly
different between the quartiles as the 3™ and 4 quartiles had higher mean BUN values
than the 1" quartile. All mean values were within reference ranges. No significant mean
thyroid hormone (Table 11) or hematology (Table 12) difference was observed between
the quartiles.

A total of 161 Decatur production male employees were stratified based on their
quartile distribution of serum PFOS (Table 13). The highest quartile had a 3.22 ppm
mean serum PFOS level (range 2.31 - 10.06) compared to 0.55 ppm mean serum PFOS

level in the lowest quartile. There were no significant mean demographic differences
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between the four quartiles and the only clinical chemistry test that was significantly
different was ALT (Table 13). The highest quartile had-a significantly higher mean ALT
level (44 IU/ml) compared to the 1* (33 IU/ml), 2™ (32 IU/ml) or 3" (33 [U/ml)
quartiles. There were no significant mean differences for the Decatur male production
employee quartile distributions for thyroid hormones (Table 14), hematology (Table 15)
or urinalysis (Table 16) results.

Among the 54 Decatur non-production male employees (Table 17), their highest
quartile mean serum PFOS level was 1.66 ppm (range 1.00 - 2.95 ppm) compared to the
lowest quartile mean of 0.19 ppm (range 0.06 - 0.29 ppm). The highest quartile worked
almost twice as long as the lowest quartile (Table 17). There were no si gnificant
differences in other demographics, clinical chemistries (Table 17), thyroid hormones
(Table 18), hematology (Table 19) or urinalysis (Table 20) results among the quartile
distributions.

Among the 48 Decatur production and non-production female employees (Table
21), the highest quartile had a mean serum PFOS level of 2.04 ppm (range 1.38 - 3.62
ppm) compared to the lowest quartile mean serum PFOS level of 0.20 ppm (range 0.06 -
0.31 ppm). There were no significant differences between the quartiles in relation to
demographics (Table 21), clinical chemistries (Table 21) or thyroid hormones (Table 22).
The third quartile had a significantly lower mean platelet count than the 1% quartile
(Table 23); however, the fourth quartile was not significantly lower than the 1* quartile.
Urinalysis findings did not differ by quartile (Table 24).

Presented in Table 25 are the number (and percentage) of Antwerp or Decatur

employees which had above reference range values for hepatic clinical chemistry tests.

EPA 01450
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These findings in Table 25 are stratified by serum PFOS quartile distribution within each
of the gender and production/non-production categories.- Because each sub-population
has a different serum PFOS quartile distribution, comparisons should only be done within
each location-, production- and gender-specific category. Also presented is the number
and percentage of employees who had one or more liver enzyme and bilirubin tests above
the reference ranges (see aggregate total liver panel). The percentage of Antwerp
employees whose liver enzyme tests were above reference range values was comparable
for production and non-production male employees. Amon g Decatur employees, there
was a higher percentage of production male employees in the 4% quartile for ALT, GGT
and the total liver panel than the other quartiles. For non-production male employees, the
highest percentages occurred in the second or third quartiles. Neither Antwerp or
Decatur female employees had percentages consistent with any trend in the quartile
distributions.

Provided in Tables 26 and 27 are the serum PFOS quartile distributions for the
combined 421 Antwerp and Decatur production and non-production male employees.
The highest quartile (4™) had a mean serum distribution of 2.69 ppm (range 1.69 — 10.06
ppm) compared to 0.27 ppm mean (range 0.04 — 0.42 ppm) compared to the lowest (1*)
quartile distribution. It is important to note that the number (and percentages) of
Antwerp versus Decatur employees in each of these four quartiles differ (see footnote to
Table 26). In the lowest (1*) quartile, there is a greater percentage of Antwerp than
Decatur male employees and more non-production than production employees. In the
subsequent higher serum PFOS quartiles, the percentage of Decatur production male

employees increased and the percentage of non-production male employees, whether

000017

EPA 01451




3M Company
Page 17 of 12}

from Antwerp or Decatur, decreased. These differences were also reflected in the

demographics between quartiles. For example, demographically the trend from the towest——

to highest quartile increased with age, BMI and years worked and decreased with the
mean number of alcohol drinks per day. Likewisel:, the means of the clinical chemistry
and thyroid hormone tests were reflective of the hi gher percentage of Antwerp employees
in the lower quartiles and higher percentage of Decatur employees in the higher quartiles.
Mean triglyceride and alkaline phosphatase levels were lower and total bilirubin levels
were higher in the lowest quartile compared to the hi ghest quartile. For thyroid
hormones, T3 was lower in the 1* quartile compared to the 4™ quartile and THBR was

significantly higher.

Combined analyses of Antwerp and Decatur production and non-production
female employees (Tables 28 and 29) presented a similar distribution of employees by
location and production pattern as was observed with the production and non-production
male employees (Tables 26 and 27). Antwerp female employees predominated in the
lowest quartile and Decatur female employees predominated in the highest quartile. This
distribution difference is then seen with the lower mean age, BMI and alkaline
phosphatase findings and the greater number of drinks per day and higher total bilirubin
levels in the lowest quartile compared to the hi ghest quartile. Also observed was a lower
mean GGT and blood glucose level in the lowest quartile when compared to the highest
quartile. There were no thyroid hormone differences between the quartile distributions
(Table 29).

Summarized in Table 30 are the combined number of Antwerp and Decatur

employees (and percentages) who had hepatic clinical chemistry tests above reference
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range values stratified by quartile of the serum PFOS distribution. Among male

. employees, twelve percent of the employees had above reference range-values for ALT—
and GGT in the 4™ quartile compared to 4 to 8 percent in the 1*' through 3™ quartiles. For
the total liver panel, 23 percent of the male employees had one or more liver clinical
chemistry tests above the reference range value compared to 14 to 16 percent in the lower
three quartiles. No differences were observed within the female employee population.
These percentages were not adjusted for potential confounding factors (e.g., BMI).

Because the higher liver enzyme function test results in the 4™ quartile might be
confounded by demographics (higher BMI, older age) and/or clinical chemistry tests
(triglycerides) reflective of dietary differences, multivariable regression analyses were
conducted on the combined Antwerp and Decatur male employee participants. Each
regression model had the following variables: production Jjob (yes = 1; no = 0);
Antwerp/Decatur (1 = Antwerp; 0 = Decatur); age, BMI, cigarettes per day, drinks per
day and years worked. For the analyses that involved hepatic clinical chemistry tests,
triglycerides was also considered a potential explanatory variable. Regression models
analyzed serum PFOS, serum PFOA, serum PFOS and PFOA, and total organic fluorine
(TOF).

Provided in tables 31 through 34 are the analyses for these fluorochemical
comparisons in relation to their effect on cholesterol, adjusted for the other explanatory
variables. Serum PFOS was positively associated with cholesterol although its
explanation of the variability of cholesterol in the model was less than | percent (see
partial R%). (Note: This positive association is opposite that of the well-established

negative association between serum cholesterol and PFOS that have been shown to occur
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in toxicological studies at threshold serum doses that were approximately 2 orders of

magnitude higher than those serum PFOS levels observed in-these-employees:). Likewise;

there was a positive association for PFOA and TOF but not the combined effects of
PFOS and PFOA, with cholesterol. Again, this is contrary to the toxicological research
that has shown PFOA lowers serum cholesterol. Age and drinks per day were significant
variables in the model with cholesterol. PFOS or TOF were significantly associated with
HDL, but PFOA was negatively associated (Tables 35 through 38). As to be expected,
BMI and drinks per day were strongly associated with HDL. Analysis of triglycerides
showed PFOS, PFOA and TOF were positively associated (Tables 39 through 42).
PFOA appeared to be the more significant predictor than PFOS. (Note: PFOS and
PFOA have decreased serum triglyceride levels at toxicological doses, not increased
serum triglyceride levels.) Age, BMI and cigarettes smoked per day were significant
variables in the triglyceride models found in Tables 39 through 42. Provided in Figures 1
through 3 are scatter plots of the simple linear regressions between the natural log of
serum triglycerides and PFOA for Antwerp male, Decatur male and Antwerp and Decatur
female employees.

Multivariable regression model results for the hepatic clinical chemistry analyses
are found in Tables 43 through 62. Because of the potential confounding positive
association with serum triglycerides, this variable is added to these models. No
significant associations were observed with PFOS, PFOA and TOF in relation to alkaline
phosphatase (Tables 43 through 46), GGT (Tables 47 through 50) or AST (Tables 51

through 54). Although PFOS or PFOA were not significantly associated with ALT
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(Tables 55 — 57), TOF was positively associated with ALT (Table 58). PFOS, PFOA or
TOF were not significant predictors of total bilirubin (Tables 59-62).

Multivariable regression analyses of the thyroid hormones resulted in no
significant associations of PFOS, PFOA or TOF with TSH (Tables 63 — 66), T4 (Tables
67 - 70), Free T4 (Tables 71 — 74), THBR (Tables 75 — 78) or FTI (Tables 79 - 82).
PFOS, PFOA and TOF were positively associated with T3 although contributed

minimally to the variation explained in the model (see partial Rz).

DISCUSSION

Although voluntary participation rates ranged from 53 percent (Decatur) to 75
percent (Antwerp), the 2000 fluorochemical medical surveillance program had the most
(in absolute numbers) employee male and female participants ever for both locations.
This is likely due to a combination of factors including 1) greater knowledge of the
collective (individual and research) value of the fluorochemical medical surveillance
program,; 2) employee awareness about the persistence and prevalence of PFOS in human
tissue and the environment; and 3) the company's May 16, 2000 phase out announcement
that it would cease production of perfluorooctanyl chemistry in certain repellents and
surfactants by the end of 2000.

Serum PFOS and PFOA levels were comparable to those previously reported for
employees at these manufacturing operations. Serum levels appeared to be log normally
distributed with the highest values for PFOS at 10 ppm. This upper tail of the serum
PFOS distribution was also reported in a random sample analysis of Decatur employees

conducted in 1998 (Olsen et al 1999b). Separate reports examine the employees’ serum
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PFOS, PFOA, PFHS, PFOSAA, M570, PEOSA and M556 levels measured in the 2000
fluorochemical medical surveillance program with their workplace operations in Antwerp
(Olsen et al, 2001b) and Decatur (Olsen et al, 2001c¢).

We continued to observe consistent differences between Antwerp and Decatur
employees regarding their demographics and lifestyle differences. In particular, Antwerp
male employees, on average, were younger (and thus worked less), had much lower
BMIs and drank more alcoholic beverages than their Decatur counterparts. All three
differences can be important confounding variables when analyzing lipid and hepatic
clinical chemistry tests. We have also consistently seen higher total bilirubin values
among Antwerp employees since 1995 which may be partially attributable to a greater
prevalence of Gilbert's syndrome (Olsen et al 1998a; 1999a).

An inconsistent finding from these aggregate analyses was the positive
associations in the multivariable models reported between PFOS and serum cholesterol
and PFOA and serum cholesterol and triglycerides. There is a substantial body of
toxicological literature to suggest these associations are spurious because PFOS (in rats
and primates) has been reported to decrease serum cholesterol and triglyceride levels (3M
Company 2000; Haughom and Spydevold 1992; Ikeda et al 1987: Pastoor et al 1987,
Seacat et al 2001a; 2001b; Sohlenius et al 1993). On the other hand, there is inconsistent
evidence for hypolipidemia with PFOA in rodents (Pastoor et al 1987; Haughom and
Spydevold 1992) and no effect observed in primates (Butenhoff et al 2001). In primates,
there was no association observed between PFOA and cholesterol or tri glycerides
(Butenhoff et al 2001). There is no toxicological evidence that at the serum PFOA levels

observed in our medical surveillance program that PFOA would have resulted in
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hyperlipidemic associations. In addition, the PFOA levels observed among Antwerp and
in 2000 was lower than those measured in 3M's Cottage Grove
manufacturing employees whose serum PFOA levels have been assayed as high as 100
ppm. Hypolipidemic or hyperlipidemic effects have not been associated with serum
PFOA levels among these Cottage Grove employees (Gilliland and Mandel 1996; Olsen
et al, 2000). Most recently, the 2000 Cottage Grove fluorochemical medical surveillance
program analysis again showed no association between serum PFOA levels and serum
cholesterol or triglycerides (as seen in Fi gure 4). (Note: The serum PFOA levels

graphed in Figure 4 are substantially higher than those cited in Fi gures 1 through 3 for the

unlikely that these are causal associations observed in the 2000 fluorochemical medical
surveillance data between PFOA and serum cholesterol and triglycerides.

Previous toxicological and epidemiological research has also not suggested
positive associations between elevated serum liver enzymes results and serum PFOS or
PFOA that were at the levels observed in the Antwerp and Decatur employee population
(3M Company, 2000; Butenhoff et al 2001; Gilliland and Mandel 1996; Olsen et al
1998a; 1999a; 2000; Seacat et al 2001a; 2001b). In this 2000 fluorochemical medical
surveillance program we observed, among Decatur production employees, a significantly
greater mean ALT among those workers in the highest serum PFOS quartile distribution
compared to the other three quartiles. This highest quartile of Decatur employees also
had the greatest percentage of employees with ALT (28%) and GGT (15%) values above
the reference range as well as the total liver panel (35%). A comparable percentage

(36%) was observed among Decatur non-production employees in the second lowest
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quartile with one or more hepatic clinical chemistry tests above the reference range.

——._.When male employees were combined by production-status-and-locationas-seemin—— - -

Table 30), we reported an upward trend in the percentage of employees in the highest
quartile with values above the reference range for ALT (12%), GGT (12%) and total liver
panel (23%). However, after adjusting the employees' individual liver function values by
potential confounding factors including age, BMI, number of alcoholic drinks per day,
cigarettes per day and serum triglyceride values, we found no association between liver
function values and PFOS or PFOA. We therefore suspect that the univariate
associations were influenced by known confounders of liver function analyses

A battery of thyroid hormone tests were included in the 2000 fluorochemical
medical surveillance program due to preliminary, albeit biologically inconsistent,
findings in toxicological studies that have yet to be completed. Our surveillance data do
not suggest any biologif:ally significant associations between thyroid hormones and
employees' measured serum PFOS, PFOA or calculated TOF levels.

A retrospective cohort mortality study of Decatur employees from 1961-1997
reported 3 deaths from bladder cancer compared to 0.2 expected in the subgroup of
workers with the highest potential exposure to perﬂuorooc,:tanesulfonyl fluoride (POSF)-
based chemistry and materials (Alexander 2001b). It was not determined whether this
association was fluorochemical-related or possibly due to other non-fluorochemical
occupational or non-occupational exposures. An analysis of episode of cares (Olsen et al
20014d) reported a higher reoccurrence of cystitis among female Decatur chemical plant
workers than their counterparts in the film plant although the actual prevalence of unique

individuals with episodes of care regarding cystitis was similar. No differences were
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reported among male chemical and film plant employees. The analysis of these 2000

fluorochemical medical surveillance data showed no association between the prevalence — - -

of abnormal urinalyses and employee serum PFOS levels among the Decatur employees.

Limitations of this study design include ifs cross-sectional nature which does not
adequately allow for the assessment of temporal changes. However, the large
participation of employees in 2000 who may have participated in the 1994/95 and/or
1997 fluorochemical medical surveillance programs at these two manufacturing sites has
enabled a longitudinal analysis to be performed. This longitudinal analysis is the focus of
a separate 3M investigation (Olsen et al, 2001a). Although still very limited in numbers,
we were able to provide separate cross-sectional analyses for female employees, for the
first time, which showed no biologically relevant associations between serum PFOS
and/or PFOA levels with clinical chemistries, thyroid hormones or hematology results.
Because 3M has announced a phase-out of the production of perfluorooctanyl chemistry-
related materials, we anticipate that the Antwerp and Decatur employee population mean
PFOS and PFOA serum levels should be lower when measured during the next
fluorochemical medical surveillance program. These future analyses may be hindered by
the fewer employees in the workforce as a consequence of the phase-out announced by
the company. Another study limitation was the lower serum PFOS and PFOA levels
measured among these employees compared with those suspected to cause effects in
laboratory animals.

In summary, the findings from the 2000 fluorochemical medical surveillance
program continue to suggest that Antwerp and Decatur fluorochemical production and

non-production employees do not show substantial changes in serum hepatic enzymes,
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cholesterol, or lipoproteins associated with the serum PFOS and PFOA levels measured.
A separate longitudinal analysis is reported for the fluorochemical medical surveillance

Antwerp and Decatur program data from 1994 through 2000.
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Mean Values for Female Employee Participants’ Serum Fluorochemical Levels,
Demographics, Clinical Chemistries and Thyroid Results

Antwerp (N = 49)

Decatur (N = 48)

PFOS 0.13¢ 0.93
PFOA 0.07¢ 1.23
TOF 0.17¢ 1.76
Age 36 42
BMI 22.8¢ 207
Years Worked 12* 13
Cigarettes/day 24 5
Drinks/day 0.5¢ 0.1
Cholesterol 208 200
HDL 68* 59
Triglycerides 94¢ 133
Alk Phos 46* 65
GGT 12¢ 18
AST 18 20"
ALT 13¢ 19
Total Bilirubin 0.8° 0.6
Direct Bilirubin 0.1 0.1
BUN 16 12
Creatinine 09 0.8
Glucose 85 87
TSH 2.3 2.3
T4 10.2 9.3
Free T4 1.1° 1.0
T3 148° 128
THBR 30° 28
FTI 2.9¢ 2.5
0006033
* p < .05 compared to Decatur (student ¢ test)
b p <.01 compared to Decatur (student t test)
: P <.001 compared to Decatur (student t test) EPA 01467

p <.0001 compared to Decatur (student t test)
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Table 16

Decatur Male Production Employee (N = 161)
Urinalysis Results by Quartile of Serum PFOS Distribution*

3M Company
Page 45 of 121

Quartile 1 Quartile 2 Quartile 3 Quartile 4
N (%) N (%) N (%) N (%)
Albumin 1(3) 2(6) 1(3) 1(3)
Blood : 3(8) 4 (10) 4 (10) 1(3)
Sugar 3(8) 1(3) 2(1.2) 0(0)

Number of Employees: Q1 = 40; Q2 = 40; Q3 = 41; Q4 =40
*See Table 13 for serum PFOS quartile distribution
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3M Company

Page 49 of 121
Table 20
Decatur Male Non-Production Employee (N = 54)
Urinalysis Results by Quartile of Serum PFOS Distribution*
Quartile 1 Quartile 2 Quartile 3 Quartile 4
N (%) N (%) N (%) N (%)
0(0) 0 (0) 0(0) 1(8)
2(15) 0(0) 2 (15) 0(0)
0 (0) 0(0) 0 0 (0)

Number of Employees: Q1 = 13; Q2 =14 Q3=14;Q4=13
*See Table 17 for serum PFOS quartile distribution
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3M Company
Page 53 of 121

Table 24

Decatur Female Production and Non-Production Employee (N = 48)
Urinalysis Results by Quartile of Serum PFOS Distribution*

Quartile 1 Quartile 2 Quartile 3 Quartile 4
N (%) N (%) N (%) N (%)
Albumin 00 0(0) 2(17) 0O
Blood 2017 0 () 3 (25) 0 (0)
Sugar 0(0) 0(@0) 0 () 0(0)

Number of Employees: Q1 = 12; Q2 = 12; Q3=12;Q4=12
*See Table 21 for serum PFOS quartile distribution

00005k

EPA 01488



mmoooa

EPA 01489

uonnqnsip apiuenb gO.d Wruss 10§ 1z 2jqeL, 29§ A
uonnquistp apnrenb §044 wruss o) £ IqeL 398
uonnquistp 3jnrenb $O-d wruss 10y €1 qel 25,
uennqUISIP A[1enb SO WIS 10§ 0] I[QRL 9§

uounqUISIp ajruenb S04 4 WIS 10] £ 3jqeY, 23S .

uonnquIsip ajnmenb 044 wruss 10§ § 2jqe ), 228 ”
uIqruIIg 1922 PUR [B10) LOD LTV "ISV mydsoyd surex|y 2pnjouf,

o (Dt (0N ()1 o unt wWo (o o (0o o ®1 o (Mo @o @I o (@0 (W@o (o
() 1 DT (9g) ¢ ()1 1 @o ()¢ o o Dt (VAR )1 o o ez (DX1] 0o o ©0 ‘(oo
(shvt  RDL (o) (8Nt s9 Mz @¢ oDy @1 ®¢ cns @¢ N+ 0o ©1 o ©1 @z Oz (91
no o ()1 o 0o 0o @Wo (@o o 0o mo oo 0o mo  ©@o (o o o (o (Wwo
1 0e sz Ne W1 €z ®1 W1 o o ®1 o () Mo (o o 0o (@6 (o0 (o
PSS Dy (€1 ®¢ ane ©z ©1 ©1 o (o ((N1] ©1 ™o (o (@Wo (o1 0o (@o (@0 ©o
R I I L W10 W ® D D _©® 10 W@ 01D
s[3ueg JIArT [TIO 199 IV LSV asmeydsoyq suneny

1T1 30 6 93eg
Auedwo) ¢

uonnquUISKY SOA4d wniag Jo ajnens) Aq $1s9 Hf Anstway) [eorur[) sneday 10j sanjep o3uey 90U313J9Y JA0QY PRH OYM
suone[ndod sakojdurg mesa(q Jo diomiuy £q paynens (s1saypuare  ur Jus0Iaqg) srueddiue Jo Jaquunp

AL LA R

U0IIONPOIg-uoN pue
L UOTIONPOL] |y

(UOTIONPOL{-UON ey
yUoINpoLd Jjep

miesg
UONINPO1J-UoN pue
LUOTONPOLy 3)Eway
UONINpOLd-UON e
yuononpolq afep

iAYy



350000

06¥10 Vdd

I€c- oy 0¢ 68 16 891 - S¥ L 16 16 81 - 6V Ll 06 16 €1 - I¢€ 91 68 L8 Isoonin
$1-80 2O 0l Il 0's1-80 ¥l Il £l Lr-Lo 20 I't It gS-80 S0 I'f T sufupRD)
0£-9 S 91 L1 1€-8 S 91 L 0£-6 4 Ll L1 1L-8 L L 8l NNg
90-00 10 10 1o £0-00 1o 10 1o L0-00 1o 1’0 10 £€0-00 10 1'0 1’0 uwiqnupg wang
Tt-vo €0 Lo 180 0z-v0  -€0 80 80 0Z-€0 €0 80 60 0Z~-S0 €0 60 ye0'1  UIgrIIg 0]
66-8 61 62 €€ €01-9 14 9z 8z £9-01 [ 9 8z 16-01 €l £z 9 Ly
69— ¢l 6 4 34 IS-L L (A A oF - 91 9 L/ 94 8S - ¢l 8 e T 1sv
$8-L Li 5T (113 68-9 Si %4 9z rri-L « (44 6T - 91 0T v 109
9ZI- 1T 6l L9 0L 091 -0 4 L9 169 i -o¢ 81 99 L9 86-9¢ 91 9 vel9 soyd NV
96L - 6€ €Tl 99| WL 1€L—z€ €zl pel 691 £€9 - S¢ 01 0g) 491 LTS -zg $6 ol Y€1 sapunkiBuy
611-9¢ 9| Sy 8¥ 001 —¥C €l 9 8y 08 - 62 i 194 Ly -t sl £ 143 1aH
¥8€ - TTI v ¥4 e €0€ — SO1 6¢ 917 9 ¢4 80€— IZI 134 L1 1414 1£€ - 071 Iy 60T viz lossopoy)
$-0 60 00 S0 9-0 60 1] S0 v-0 6D £0 90 $-0 ol Lo ye60 Keprsyuuq
ov-0 ol 0 9 ov-0 ol 0 9 or-0 0l 0 g or-9 6 0 v Keprsonared)
8€-C ol 9| | 8€—1 13 91 91 8€-C zl ] i 8¢ 1 ol " (Cl  paYIop srear
SSP-8Ll  SP 897 TLe 1os-zLr Sv L9z €Lz €LE-061 0 £92 69  80v-T6l OF 1'sz 86T INg
09-LT 6 op oy 19-22 6 134 \r £9-1z 0l oy 14 09-¢£C ] 9¢ ¢3¢ Ay
ETTI-T61 TLI 90V pplt? 199-860 L8O 881 ,4TIT 696-860 680 Pl 001 £0E-S00 850 €0 290 401
0LTI~ST0 €91 VT ¢ OLT syL-TI0  Ol'1 0Tl [ SPi YOL-900 61'F 980 ,,IT1 V=100 LLO  STO e SO VOdd
9001 =691 601 T 69T 891-280 #20 Ll :ro_ 8 180-€¥0 TIC 650 090 WO-¥00 110 620 20 SO4d
dduey as  ueipay  uedpy _ 2duey as  URIpopy  UBIp BUEY (S umipap  mp o3uey as  WwippK  usp

(S0T = N) ¢ ajsenQ)

[Z1 40 g a%eg
Auedwo)) ¢

(901 = N) € 3jnrend)

(€01 = N) T 21rend)

(01 = N) | oend)

uonnNquUIsiq SO d Wruag jo a[iren)) Aq sinsay Ansiway) [eatur) pue siydeiSowa(y ‘fesnwaydoionyy
(1TH = N) +UONINPOIJ-UON puB uononpold e Inesa(g pue diomjuy

9¢ 21qel.



é DOCUMENT 56



£50000

EPA 01491

apumnb wb P J6 uratt oy woy (1531 1 (uun() 1wonuog ‘5o > 4) wiagyip Apueayiudis st uwapy '
aquenb | ¢ 3t jo umaw ) woyy (1521 ) (UUNQ) WOLJUOG ‘SO > J) UAASIP Anuesyudis st ueapy
3penb .z 9t Jo ueaw 3y woij (152 ) (bungg) uouuog ‘So° > 4) w2s3p31p Apueayusys st veapy ~
dumnb (1 ay1 jo uraw 2y wox (1531 1 (WURQ) WOLJUOG ‘SO" > §) USLHTP APweoyTuSis 51 UBopy '

(9)9 (¥6) 66 9D L2 (¥8) 68 (90 (27 (re) 8L (L5) 09 (£¥) s ey
1 £9 £l IS S| or raa L aneoog
4 9 v 8¢ Tl 8¢ 8¢ 8¢ diomuy
UMIINPOSJ-uoN uonanpoid UOTIONPOI4-UON uonanposyg UONINPOIJ-UON uon2Inpol,| UOTIINPOLJ-UON uondNpolg
b A1end) g Inend A e

121 J0 9 93eg
Kuedwo)) ¢

(s1soyuazed un ywasiad) spuenb pue £1303310 uononpoid ‘vonreao] Aq s3akojdwa Jjetu JO JPqUINN,

(panunuoo) gz ajqey,



850000

ajtuenb o 24 Jo uraw 3y woyy (1521 3 (uungg)

EPA 01497

1oLjuog ‘6o > ) WARYIP Apuedoyrudys o) weajy

dpuenb ¢ dy1 jo uraws ) wioy (1531 1 (uungg) wowdjueg ‘50 > d) WP Apwesyruys 51w
2qruEnb 7 2y jo upaws 3y) woy (1531 ) (UUnQ) 1WOLIRJUY ‘50" > d) WAYIP APUEoyIuSTs Sf U,
opuenb 1 2y) Jo urawr 3y woy (3531 ) (Uung) JwouRuog '6o° > J) WP Apueayiudis st usapy i
UOHINQLISIP SOAd WSS J0J 9T I|qR], 993G,

9¢-9T +0 9T 9T IvP-01 S0 9T  9C or-¢i ¥0 ST 9T TP-L1 S0 LT LT LLJ
1§ 24 £ A3 € Y4 £ A4S ¥ -+ £ €€ 43 -9t £ X 5 dgHL
061 - L8 LA rer el 961 - 16 1T 9 L1 981 - 98 0z LT 14| PI-p6 LI oA N A EL
91-80 TO Tl 'l 91-+0  TO eI v1I-90 10 Il 't S1-60 T0 't 'l AR
PII =Ly bl (AL’ '8 6TI-¢¢ S 78 €8 ozi-Ty  ¥1 ¥8 T8 SH-0S ¥l '8 £8 At
SI1T-60 8T 61 §T 881-20 0CT- LT IT £€69-S0 99 0% e L'S—€00 T 61 (14 HSL
asuey dS uelpajy U]y osuey ds uelpody  Uedy J3ury ds ueipspy uedpy aguey gsS usIpo]y  uBdl
(01 = N) T 21nsenQ (501 =N) 19ren)

(S01 = N) v 21nrend

1710 (S 33eg
Auedwoy N§

(901 = N) € ajtuend

2U0NNQISIJ SOAd WNISS JO 3[1uEn() Aq $1|nsay ploIkyy,

(1Z¥ = N) 3eKojdurg uononpoid-uoN pue uonosNpol] e Jmesa(] pue diomuy

LT 3l9eL



—h

cov10 vdd

650000
—_——Teo
€21-19 (4] L8 L8 oIl - 6% A L8 ¢8 ST1-59 £l 6 £6 86 — 8¢ #1 (4} 08 Is00n|D
TI-90 70 80 60 TI-L0 10 80 60 yI-L0 o ol 0t €190 70 60 60 aujumRar)
£Z-1 S £1 €l €2-¢ 14 v 4! T-L 14 91 91 €26 3 £l 4 Nn4g
10-00 00 1o 1o 70-00 10 10 1'0 70-00 10 10 10 y0-00 10 10 10 wquupg 1
80-€0 10 S0 2150 01-¢£0 zo 90 90 L1-zo €0 80  ,80 Z1I-50 70 80 ¢80 UIQrINIg [EI0L
Ly-9 o1 91 61 9% -1L 9 9 91 86-9 11 £l 91 s€-8 S (4} €l LTV
6€-L L 81 6l EE— 11 S 61 61 -6 L 91 81 1E-11 S 61 61 1Sy
L6-9 1T 4 2T 0E-L 9 | 14 Iv-< 8 ol €1 €-¢ ) ol Wl 109
001 - 1% 81 oL 2169 16 -2¢ 91 95 68 $9-0¢ 1 A 18-2c 9l A »08 soyd X1y
6¥01 - Tp 907 01 ¥91 €6~ T¢ £ [6 Lot - vm v 88 16 8¥T~9Z 14 06 £6  99pUAFuL
16—-9¢ £l 86 09 $01 - 8¢ St 19 £9 01 — €€ 91 ¥9 9 121 -9 91 19 99 1aH
€1E- 62! w P 114 80T 1L2-6€1 43 00T 00T 20€ - 8€1 6t 861 €0z vLT-TEd 6t 5174 Loz 1emIsIoy)
-0 1o 0 z0 -0 ¥0 0 €0 1-0 vD £0 RS -0 0 £0 R4 Aeprsyuug
or-0 €l 0 18 0£-0 L 0 z S1-0 5 0 N/ 0z-0 14 0 yi Aepsonaredin
ze-¢ ol (4] 1 Le-t 6 01 A 67-¢ L vl 9 6T 1 8 6 1T poyiom sreag
SIP~€0T LS LT LT £Sh- €81 19 9°€T $6T £TE-ELI £y 7T ,6€T €£8-¥8l LT 1474 8 ing
T$-0¢ 9 147 . 4 8S -5 6 8¢ 6t I§-¢2 L 9¢ WE s -t 6 143 RD By
IBL-980 Wi 99T o LLT 0E-120 190 650 L,_og SE0-600 L0010 ,LIO 970-900 Y00 600 600 J0L
I7S=ST0 0TT 661 o881 0S€E-$00 PLO 90 190 vE0~700 LO0 SO0 400 €EC0-100 #00 200 yeP0 0 VOdd
E-LLO L0 VE1  p ISTT 0L0-0T0 SI'0 . LEO 60 610-010 €00 €10 ,E1'0 0I0-+00 200 800 00 SO:dd
aduey dS  URpdN  umdpy ~ oduey as  uweipoN  Uesly 2duey as  ueipdy Ul 2duey ds  uweipopy  umIpy
(»T=N) ¥ 2pEnd (SZ=N) € 2qnend (+T =N T21mEnd (FT=N) I 3pend
uonnquusiq SOJd wruag jo sjiueng) Aq synsay Ansiway) [eatu) pue swydesdowa(q ‘jeanwaysoion)
(L6 = N) uononpoid-uoN pue uononpold 2[ewa.] imesa(q pue diomjuy
121 Jo 8¢ adey BRI

Kuedwon We



090000

apuenb b AU JO uRaw 3y woly (1533 3 (ungg) woujuog ‘o > 4) Juaraj1p Aoy jul
aptuenb wE 341 J0 tmaw Yy woy (39 1 (uun(g) IwoLRuog ‘SO° > 4) 1uasIp Apueay
dj1uenb wd 1 J0 uraws oy woyy (159 ) (vunQ) woujuog ‘so > J) W1351p ANiusoy

EPA 01494

15 51 URapy,
1uBis s1 usopy c
rurs s7 veoy ,

IZ1 Jo 65 98eg
Auedwo) pe

(panunuoo) gz ajqe,

opumnb 2y jo urakt 2y woy (353) 3 (Uungg) luouRjuey ‘SO° > d) 1u213))1p Aoy mudis st ueajy d
®T (z6) TT (89) L1 (ze) 8 (88) IT (4] (38) 1T TV ¢ |20 8
[4 [44 I L 14 | I 0 Ingeaeq
] 0 9 I Lt z 0z £ dimuy
UoNINPOIJ-UoN uonanpolyd UONIANPOIJ-UON uopanpold : uonanpoIg-uoN uondNpoid uniINPOIG-UoN uoyonposq
¥ JmnrenQy £ dpuen) Z Jnen) 1 omrend

(stsayjuased ut juadsiad) ajnsenb pue £10891e3 uononposd ‘uonesof £q sa9fo[durs 3[Bwaj Jo requinp],



vy
o))
A~
190000 =
<
[a 54
[aa}
uonnquysip aj1uenb §O.1d WIS J0j 8T IqBL 9G4 s
sanjeA ueaul (1591 1 (uun(y) woudjuog ‘cO° > J) W2IJIp Apuedi1u3is ON,
0€-91 +v0  ¥T Ve geE-L1T S0 AR iy 4 v8-L1T €1 8T  0O¢€ 9E-1C S0 6T 61 AR
Te- 81 14 LT e 9€ - €T € L 8z O -TC 9 43 i€ 9¢ - 61 12 62 6T dEHL
961 - 98 8¢ ozl [kal 87T - 98 1€ 6l £El SYE—18 €S ofT  LpI 161 -8  8Z ¥l 94 £L
TI-Lo 10 071 01 €1-60 10 't 9F-L0 L0 T (Al €1-80 10 I Il pL R
TrI-8s 1T L8 I'6 I'sT-8S €7 §6 66 £€81-9%v It 86 86 8€I-99 0T TOI ToOl vl
Ts-01 01 rAr4 €T §9-L0 ¥ - 1T ST L9-€00 ST 0T TT 6v-t00 Tl rar AN A4 HSL
o8usy @S umIpO  Ued quey S UepIN  umdl Buey (S unpIW U Jqumy dS_ URpIN  UBN
¥ 3huendy £ dpueng zAmend 1 dnuenQ
++U0NNQUISIT SOAd WIS JO d[iuend) Aq 4S)nsay proky],
(L6 = N) 2oo[dw] uonINpOIJ-UON PUB UOHINPOIJ J[eWiay] Jnmesa(] pur diamuy
121 J0 09 98eg 6C 2lqel

Auedurop pe



¢90000

EPA 01496

uonnquIsip Anrenb S04 Wwuss Joj gz qeL 39S,
uonnquisip annmb §0.44 wruds Joj 9z IquL 3§,

UIGRIIYG 19301 put =10, 'LOO LTV LSV ‘Iseieydsoyd suieajy spnjoul,

| UonINpOLY-UON
®z (0o ®z o @®z @o (o (0o @o @0 1 (o wo o M1 (00 o (Mo (o (o (PS8 DOponpOY]
s2a4oydurg symmoy
BORIMPOL]-TON

(€vz GDLI DL DS Zpzr (99 (B8 (99 e We Wy @y wmry M1 M1 (©¢ @z ©@We 1 ©o P BORONPOLY
; sakoqdarg e
t

0 €0 20 i0 *O €0 W 10 0 0D 0 10 0 20 10 0 O W 1
s[Pued 19AT] [E10, 199 17V 1Sy asmEydsoyd oY

2130 19 2%eg
Kuedwo) K¢

0¢ 3lqeL

uonnqusiq SO wiruag jo sprueny) Aq W;o L Answuay) (eatun) onedag Joj sonfe aduey ao0ua19joy 2A0qY PEH YOIYm
uone[ndod 2o£ojdurg Aq (sisoyiuated ul 1uad134) sjuedidnued Jo JaquinN



€9000¢

80| jeamuN .
90" =4 Ipy
80 = 4
10> or 1000 2000 - PaYIOM SIBIX
0 $00° Z10'0 S€0°0 Kep/sjuuq
10> 6% 1000 L0000 Kepysanoiedin
10> 29" 2000 1000 INg
b 2000° 2000 9000 a8y
10> 1€ §20°0 00 - ameoa/diomny
10> 99" €200 0100 - (ouysak) qor uononpoid
10> 141 6000 0Z0'0 SOAd
- 1000° 180°0 zLo's 1dasiaug

. d [elued anea d qs Jaywered

11 Jo 79 23eg
Auedwo) w¢

wesF0id Ioue([I9AINS [BIIPIN 0007

‘syuedionred u%o_mEm a[eJA Jneda pue diamiuy J0j

sajqeure Asoteuejdxg [enusjo  JoyiQ pue

SOAd £q 4[039153[0YD) JO [9POJN UOISsATY d|qeLBANINN

It 3IqeL

EPA 01497



1TI Jo €9 98eg
Auedwo) ¢

"9000¢

So] [BIniBN
90" =,4 Ipy
80 =4
10> 114 1000 2000 - PO SIBIX
() S00° 100 £0°0 Aepysyuuq
10> s 1000 90000 Kep/sanaredi)
10> 12 2000 1000 ING
SO 1000° 2000 L000 " ody
10 > (s A $20°0 Z€0°0 - aneaaqdiomiuy
10> £€9' ¥20°0 2100~ (ouysak) qof uononpoid
10> 1) 8000 S10°0 VOdd
= 1000° 080°0 690°S 1daasamu]

A [ened an[ea d qS FEIENTCICE]

Eﬁmwi 2DUB[[IDAINS [BIIPIN 000T

‘syuedionreq sokordwg aepy anjeoa pue dismjuy Jog

sajqeue A Atojeur|dys [eUUDIO4 IO puB

VO:Id AQ +[033153[0YD JO [3poj otssaiFay dqeueaninpy

cealqel,

EPA 01498



§90000 oAy
80" =4
Y00 er 1000 ¢000- paYIop sIeax
0 $00" z100 SE0°0 Kepsyuug
10> oS 1000 L0000 Kepssanaredin
10> (4 000 1000 INg
1) 1000’ 2000 L000 a3y
10> 0T AN £e00 - Ineoaq/dismiuy
10" > %4 ¥200 81070 - (oursak) qof uononpoid
10" > 1A 8000 6000 vOdd
10" > 91 0100 S100 SO:Ad
- 1000 > 1800 990°¢S 1doasojuf

cd [eiued onfea d s Joyowiere g

121 J0 49 a8eg
Auedwo)y e

Eﬁwﬁm DUB[JI2AING [BIIPIN (0T

‘syuedionre o&o_ﬁ_Em sfe 1eoa( pue diomiuy Joj

sajqeur Kloreuedxy [enRusalod JoyiQ pue

VOdd PUe SOAd AQ «[053159104D) JO [9POJN uo1ssITay IqeLeANiny

€€ 9IqelL

EPA 01499



171 )0 69 29eg
Auedwo) ¢

990000
3o jranieN,
L0 =4 py
80 =4
10> 91’ 1000 2000 - PHIOM S1BOL
20 S00° z100 ¥€00 Keprsjuuq
10> s 1000 . 90000 Kep/sanaredi
10> €9’ 7000 1000 Ind
S0 1000° 2000 LOO'0 o8y
10> 81 §20°0 ¥€0°0 - aneasqdiomiuy
10> s v200 . 810°0- (ou7sak) qof uononpoig
10> 20 . 9000 S10°0 d0L
- 1000° > 180°0 $90°S 1dacsaug

-4 [elued onfea d as Io)owrere

wei3014 90UR[[I9AING [EIPIN 000Z
‘sjuedidiue sakojduig ofepy sess(q pue diomiuy 10j
sajqeue) Liojeue[dxyg [enuaiod JayiQ pue
JOL £q 41019153[0y)) JO [opOJA UOISSATY S|qeLRAD NN

be 2Iqe]

EPA 01500



. 3 DD 0 0 3o} jeanieN,

e =4y

€€ =4

10> IS 2000 1000 - PaYIOM SiBOX

90’ 1000° v ¥10°0 £80°0 Kep/syuuq

10 000" 1000 #00°0 - Kep/sonarediy

Lo 1000" > €000 610°0- INg

10> LE 2000 2000 28y

LT €0 LT0°0 6500 - ameoaq/diaminy

10> A 9200 6000 (ouysaK) qog uononpoig

10 12 1100 000 - SO:dd

. . 1000" > 0600 EIEy wdaosauy
4 [enred onjea d qs J9)ursre

121 J0 99 adrq
Auedwo)) p¢

wesdoiyg 20UB[[I2AING [EIIPIN DOOT
‘syuediorued sakojdwy oy anjesaq pue diomiuy 10§
so[qeure A Aiojeue[dxy [enusjod 19y pue
SOdd 4q « TAH JO [9pOJA UOISSIFIY dqrLeAN[N]A

SeQIqeL

EPA 01501



mmecoe

80| jeanieN .
w=4bhv
be = o
10> 123 ¢000 100°0 - PYIOM S8
90 1000° > pI00 ¥80°0 Kep/syuuq
10° 000 1000 000 - Aeprsanaredin
Lo’ 1000° > €000 6100 - InNg
10> 0S 2000 1000 a8y
4 €T 820'0 €400 - imesa/diomiuy
10> o L200 8200 (oussak) qor uononpoiyg
v0’ 120 6000 8100 - vOdd
- 1000™> 0600 | TA% 1dao1ayug

A [elEg onpea d qs I91oweIRd

1T1 J0 L9 93eq
Auedwo) K¢

Eﬁmowm 0UR[[I9AINS [BIIPIAN 000T
‘sjuedionueq sokojdwy a[epy Jmesaq pue diamuy 10J
sojqewre A, yojeuejdxy [erju9l0d Jayi() pue
VOdd 4Q «"TAH JO [9PON uo1ss130y vjqueureaniny

9¢ dlqe ],

EPA 01502



80] vinju
690000 gt
ve =4
10" > 6%’ 2000 1000 - PYIoM SIeax
90 1000° > v10°0 ¥80°0 Aep/syuuq
10 000 100°0 +00°0 - Kepysanaresiy
Ly 1000° > £00°0 6100 - INg
10> 0s 7000 1000 Ry
148 er 8200 £v00 - uaaoua\&u?:e\
107> o¢ 1LT0 §20°0 (ouysak) qor uononpoiyg
€0’ 14V 0100 0200 - VOdd
10 09’ croo 9000 SO:Ad
- 1000" > 0600 (A% 4 1daoioug

-4 [etued anfeA d as Iopwered

1T J0 89 a3eyg
Auedwo) ¢

we1801g IoUR[{12AING [EIPIWN 000
‘siuedionued sakordwg sjepy 1neseq pue diamuy 1og
sojqeue K1ojeuedxy [enuslod soyiQ) pue
VO:Id PUE SO:Ad 49 +"TAH JO [9POJ\ uoissai3y jqeueanupy

LE QIqEL

EPA 01503



0.,0000 m
8o] [BIn)eN,
€ = 4y
ee =
10> 8¢ - 000 | 60000 - paJom SIBaX
90 1000° > 100 _. ¥80°0 Aepssyuu(
10° ¥000’ _ 1000 000 - Awpysananedin
Lo 1000° > €000 6100 - INg
10> S 2000 ¢ 1000 28y
I 80 8200 0500 - aesaq/diomiuy
10°> I L2700 <200 (oussak) qof uotonpoig
€0 140 L000 0100 - d0L
- 1000 > 0600 (#ARY oo

A [eed anpeAa d d4s  Iojowerey

121 Jo 69 93eq
Auedwo)) ¢

weidosd 9oUR[[1I9AING [EIPIN DO
‘sjuedrorueg 3akodwsgy o[y aneoa(q pur diomiuy J1oj
sa[qeue L1012UR|dXH [P1U210 JoYI0 puk
JOL £q 4" TQH JO [9POJ uoIssa13ay ajqrueAningy

8¢ 3IqelL

EPA 01504



L0000
8of [eumuN,
Lt =4y
8T =,4
10> Lo ¥00°0 L00°0 - PaIOM sied)
10> €¢ ¥€0°0 £€0°0 Kep/sjuuq
0 200 £00°0 800°0 Kepssanaiedi)
or 1000"> L00'0 $50°0 ING
41} 600" S00°0 £10°0 P8y
or €0’ 8900 IST°0 anjesaq/diamiuy
10> (42 S90°0 £200 (ouysak) qor uononpolg
€0 10° 9200 990°0 SOdd
1000 > ¥2T0 89L'C 1daarag

as J9puered

24 [eeg

1T Jo 0L 23ed
Auedwo) K¢

onfea d

EEmo_,i J0UR|[19AING [EOIPIN 000T

‘syuedionred sakojdwrg sfepy 1neaa(] pue diomiuy Iof

sajqeueA Asojeueidxg [enualod JayiQ pue

SOdd £Q +59puR0K|SLL Jo |9pON UotssSITY SfqeLRAB[NY
,

6t °I9eL

EPA 01505



¢ L0 000 80] jrameN,
LT =4y
67 =
- S00° I ¥00°0 L00°0 - PO SiBIX
10" > ST | ¥£00 6200 Kep/syuuq
(41} €00 £00°0 8000 Kep/sanored1)
or 1000 > L0000 $S0°0 INd
0 00 S00°0 ¥10°0 2y
80 cr 0,00 111°0 Imesaqydiomuy
10> 6" 990°0 $00°0 - (ouysak) qog uonnpoig
S0’ 200 1200 990°0 VOd4d
: 1000° > bzzT0 ThL'e ooy

- [ered anfea d 4s o Jopouwiese

1210 1,9%eg
Auedwo) g

wei3oig 20ur|[19AIng [BIIPIAl 00T
‘sirediotuey sekojduig a[ejA 1n1eoa puz diamiuy 10§
sajqereA Alojeuejdxg [enUi0 ] JaI() pue
V0:dd £q 452puaokj3u, Jo [9pojy uotssaiay sjqeueAninpy

S CLA

EPA 01506



11 J0 7L 98eg
Auedwo) we

do1 _EEN.Z...
€L009gg P
10" > LO +00°0 L0000 - payiop s1eax
10> ST ¥£0°0 0£0°0 Aep/sjuuqg
0 200 £00°0 8000 Aep/sanaiedi)
or 1000" > LO00 6500 INg
o0 ¥00" $00°0 ¥10°0 9y
80" 48 0L00 601°0 yevacy/diomuy
10> 9L L90°0 1200 - (ousak) qor uononpoiq
(41 41 €200 £50°0 VOdd
£0 0c . 6200 LEOO SOdd
- 1000" > $2C0 YeEL'T IERIS))

d [enred onfea d as FESETTTCT R

Eﬁmvi 9OUR[[I2AINS [EIIPIN 000
‘syuedionreq s9kojdwy sjepy 1nesa pur diomiuy 1oj
so[qeueA A1ojeueldxyg [enualod 1oyi() pue
VOdd PU® SO:Id £q 4S9puadk|3u], Jo [3pojy ucissaidoy ajqewreaninyy

1Y 91qe,

EPA 01507



h N 0 0 0 0 Soj [ameN,
LT = dfpv
6C =4
10> LO 000 L000 - PaYIOM SIBOA
10> LE ¥€0°0 0£0'0 Kep/syuuq
1) 200 €000 8000 Kepsonomd1D
o1 1000 > L000 $S0°0 Ing
40} S00° 000 v10°0 2y
80 or - 0L00 €110 aneda(/diamny
10> I8 L90°0 L100- (ouysak) qof uononpoid
90 6000’ | LI00 950°0 d0L
- 1000° > €20 9¢LT oy

- [eneg onfea d as o 1919ureIe

we301d 90UB[[IOAING [BIIPIN (00Z
‘sjuedionreq sokojdwsy ofepy anjessq pue diomjuy 10§
sa[qeue A Aiojeueidxy jenualog JoyiQ pue
JOL Aq 4$3puadk{3uy, jo [apojy uoissaiday sjqrueAnINA

(A4 CLA Y

[FARCRYA 1|
Aurdwo)) ¢

EPA 01508



3o] [eInjeN,

[KARLRALLE
Auedwoy ¢

S/0000 91" =4 fpv
81" =4

A1) 9000" ¥20°0 £80°0 +S3pLRIA3L ],
10> 154 2000 2000 - POYIOM SIBIL
10> 148 9100 : ¥20°0 - Kep/syuuq
10> LT 1000 2000 Kepysanaredi)
10> 9T +00°0 ¥00°0 - g
10> €L 2000 80000 a8y
18 1000" > vE0'0 6¥1°0 Imesaq/diomuy
10> 9T 7€00 9€0'0 (ou/sak) qof uononpoig
1) A% €100 €100 SOdd
. 1000 > 29€0 8ILE 1dassoqug

A [ened anjea d S Japurere

ures3o14 20UB[[I9AING [EANPIAI 000T
‘syuediorue 9akordwy ae Ieoa( pue diomiuy Joj
so[qeue\ Ksojeuedxy Jenuajod 1ayiQ pue
S0:d £q xaserRydsoyq suljex[y Jo [Spo uoIssa13aYy 9jqeLBANNA

£y alqelL

EPA 01509



3o jesmeN,

520000 "
€0 v000° ¥20°0 9800 +53pLdA[3u],
10> 43 2000 1000 - PNIOM S1RI X
0> 144 L100 v20°0 - Aeprsyuug
10> 8T’ 1000 2000 Aepsanasesiy
10> <4 000 000 - INg
10> 08 2000 9000°0 oy
or 1000" > SE0°0 bS1°0 anesaq/diomiuy
10 > S 2800 LY0°0 (ou/sak) qof uononpoiy
€0 66° 0100 10000 vOdd

¥ 1000° > 8210 ObL'E 1dao15yug
A [ened onjea d qs - Jajowere g

12140 ¢ 2329
Auedwo)y ¢

wre501 4 0UB[IGAING [EIIPIAN (00T
‘syuediorued sokojdwyg sfepy 1mesaq pue diomiuy 1oj
sajqeurp Kiojeue(dxg [enualod JayiQ pue
YOdd £q +osereydsoyd suifexy Jo jopojy uoissarday s|qerreaniniy

by alqel

EPA 01510



301 jpIniEN,

121 J0 9/ 33ey
Auedwo)y we

91 = ¥ fpy
LL0000 e
o S000’ ¥20°0 $80°0 #S9pLA[BUL
10> W 2000 2000 - PaYIOM STBOL
10> sr L10°0 ¥20°0 - Kep/syung
10> LT 1000 7000 Aep/sanaresi)
0> ST 000 000 - INg
0> 8L 2000 L0000 By
o1 1000" > vE0'0 £S1°0 mesaq/diomuy
10> €T €£€0°0 0¥0'0 (oursak) qor uononpoxy
10> Sy 2100 000 - VOdd
{1} 8T ¥10°0 S10°0 SO:dd
- 1000 > 8Z1°0 LYLE 1daoraug
2 [eed anjea d qS J9)9uwere,|

wes501g SUR|[I9AING [RIIPIN (00T
3:«92:«& ooonEm dfe N 1mesa(g pue diomiuy 1oj
sa[qeLrep Aroreue(dxq fenusjod JoyiQ) pue
VOdd Pue SO:d £q yoseieydsoy sutjeyy jo [PPON uoIssaITay 9[qeneaniny

St alqe,

EPA 01511



So] jeInieN,

91'= 4 py
80000 e
41} 9000° ¥20°0 ¥80°0 +S9pLRA[3u,
0> 54 2000 7000 - PayIoM sieax
10> 148 9100 ¥20°0 - Aeprsyuuq
10" > 8T 1000 <000 Kepssanarediy
10> ST ¥00°0 ¥00°0 - INg
10> w 2000 80000 gy
or 1000 > vE0'0 LYT0 smeoaq/dismuy
10> LT £€0°0 LEO0 (ouysak) qor uononpoig
40 Ly 8000 9000 401,
- 1000 > 8ZI'0 LyL'E 1daosa]
A [erueg anjea d qS 1aWeIe
soyd ¥y

121 J0 (£ 98eg
Auedwoyy e

wies301d 39UR|[19AING [RIIPS (00T
‘swredionued sokojdwy sfejy Jmesa( pue diomyuy 10j
so[qeureA K1ojeue[dxy [enualod 10 pue
dOUL Aq wosereydsoyq sutfex|y jo [apojy uotssaiday ajqeLreanny

9% 9lqe L

EPA 01512



80 jeamepN,

a )i
640000 Ty
80’ 1000 > $H0°0 ¥62°0 *SpUAIA3u],
10> 34 000 2000 PIIOM SIBIX
€0 2000° 1€0°0 LITO Aeprsyuuq
10 8T €000 £00°0 Kepysonorediy
1) 9¢” L00°0 9000 INg
10> S6° $00'0 £000°0 o3y
Lo 1000° > £90°0 §ST0 amesa/diomiuy
10> 9 6500 £00°0 - (ouysak) qor uononpoig
€0 <4 ¥20°0 8200 S0:Ad
= 1000° > 6£C0 A idaoroug
A [eied onpea d aS T 19eweleg

IT1 j0 gL dey
Auedwoy e

Eﬂmmi J0UR[[19AING [EIPIN 000T
‘syuedronued sakordwy apepy Injesa(q pue diamyuy 10§
sojqeLIeA A10jeUR|dXS [enusl04 19Y1Q) pue
SO4d £q +109 Jo [9poy U0IssaIZaY AjqeLRANN

LY Q1qe],

EPA 01513



—_—

12140 6L 33ed
Auedwon e

: So[ jeame

080000 T = by
§T =4

80’ 1000 > SH0°0 6820 x59pudk 3Ly,
10> or +00°0 £00°0 PYIOM SImIL
€0 2000 1€0°0 9110 Kep/syuu
10 8T £000 £00°0 Kep/sanaredin
20 g¢’ L000 9000 INg
10 v’ 1000 60000 By
90’ €000 $90°0 SETO myessq/diomuuy
10 > L 0900 0200 - (ou/sak) qof uononpoiy
120 010 6100 Ze00 VOdd
- 1000 > 8€7°0 SHTT 1dao133u]

. [e1ed onfea d as fopweled

weidoid UR[[I9AING [BIIPIN (00T

‘sjuedionuey safordwg sfepy 1nwoa(q pue dismiuy 10§

sa[qeLep A1ojeueidxg fenusjod JoyiQ pue

VOHd 4Q x1DD JO [9pOJ uoissa1Fay aqereaninpy

8¥ 9lqeL

EPA 01514



30| [eIniBN

€C =4 PV
180000 o
80° 1000 > SH00 88C°0 +59pLdA[3u g,
10> 9 000 €00°0 PONIOM SIEIK
€0 2000° 1€0°0 911'0 Kep/syuuq
10° LT €000 €000 Kepyssanaredin
o0 14 L00°0 900°0 INg
10° 43 +00°0 60000 a3y
90 £000° 5900 €20 meoaq/diomiuy
100" > Ly 7900 920°0 - (ousak) qor uonanpoig
o 0T 120°0 8200 vOdd
91} 09’ LZ0°0 ¥10°0 SOdd
< 1000 > 6£2°0 9T’ 1daosou]

LA [eed onpea d a4s 12uIeIed

121 30 08 98ed
Kuedwo) ¢

EEMO._& A0UR[19AING [BIP3N 000C

‘syuedronied 29kojdwyg o Injesa(g pue diomiuy Joj

so[qeure A Alojeuejdxy [enualod J9y10 pue

VOdd PU SOAd £Q +LOD JO [3POJ UOISSUBY 9[qeUeAN|NA

6V 2lqeL

EPA 01515



3of [eamiepN,

I1Z1 3o 18 93eq
Aurdwo) We

NQQQQQ T = 4 by
T =4
Lo 1000" > SH0°0 88Z°0 *S9pLIOIA 3L,
10" > wv.. €000 €000 PINIOM SIBIX
€0 2000° 1€0°0 9110 Kep/syuuq
10 8T £00°0 €000 Kep/sonoredin
1) £€¢ L000 9000 INg
10 T8 000 1000 a8y
90" €000 900 €ETOo Ineoaqydiamiuy
10> ) 1900 8200 - (ou/sak) qor uononpoiy
b0’ 90 9100 6200 dOL
- 1000" > 8eT0 W'l 1dasiayug

2 [elued aneA d as JajaureIe g

Eﬁw?m QOUB[[IOAINS [EDIPIN (00T

‘syuedionreq o9ordwy s[epy 1peoaq pue diomuy 1oy

sajqeLreA A1ojeue|dxs [enusjod Joyi0) pue

JOL £q +LOD Jo [9poy uoissaiFoy ajqeuieAniny

0¢ {1qelL

EPA 01516



Soj [eaneN,

mmcoco L0 =4 pv
60" =¥

10 €0’ $20°0 ¢S0'0 +S9pUAI3L],
10° S 1) 2000 #0070 - PYIOM SIED L
o0 200 . L10°0 7500 Kep/sjuuq
10> Y0 1000 €000 - Kepysanoredi)
10> 19 000 7000 INg
10> 8T 2000 €000 a8y
€0 100 SE0°0 Y110 mesoqydiomuny
10> s - £€0°0 7200+ (ouysak) qof uononpoid
10> €€ €100 £10°0 SOdd
- 1000 > EET'0 STLT 1dao133u]

d [emed anea d S Ppuwered

1710 g8 3deg
Auedwo) ¢

we1301J 0UR|[19AING [BIIPIN 000Z
‘syuedionueJ 9ofordwy 2[e Jnesaq pur diomjuy Joj
sojqeuep K1ojeuejdxg [enudlod YO pue
SO:d £q LSV JO [9POJA UOISSITIY 2|qrUEAn[NA

[ LA

EPA 01517




3o0[ [eIMBN4

= Y

180000 =y
100> 120 $20°0 £S0°0 +SApLABuy,
10 SO 2000 Y000 - P3O\ STBIX
{13 £00 L10°0 1S0°0 Kepysyuuqg
107> 12 1000 . £000 - Aep/sapiedi)
107> IS 000 000 INg
10> €T 2000 €000 98y
0 Y00 9¢00 So1°0 1edaq/diomiuy
10> Le ¥£0°0 0£00- (ouysak) qor uononpoid
10° LT 110°0 S10°0 vOd4d
= 1000 > €€1°0 STL'T 1daasapug

2 [eued onea d 8 000 Jojourere

12130 £8 98ed
Auedwo) W

|
weldo1 9our[[1AINS [BIIPIN 000T
‘syuedionue dakojdwsg afey Jmesaq pue diamiuy 1oj
so[qeuep A1ojeuejdxs [enuaod Y10 pue
VOHd £q « LSV JO [9POJ UOI§52139y djqrUBANN

26 9lgeL,

EPA 01518




Jof [BImEN,

Lo = 4Py
€80000 60" = ¥
0> 4] $20'0 7500 *+SIpURA|FUL
10 ¥ 2000 ¥00°0 - payIoM SIESX
0 €00 L10°0 2500 Kepfsjuuq
10> 1) 1000 €000 - Aep/sanaredi)
10> 0S° $00°0 2000 INg
10> €T 2000 £00°0 98y
4] V00 9£0'0 . Y010 anjedaq/diaminy
10> 125 ¥£0°0 €€00- (ouysak) qof uononpoid
0> 8T Z100 €100 VOdd
10> 89" S10°0 9000 SOdd

: 1000 > zE10 STLT 1dossayu]
A [enred anea d as - Ia1oWere

1T1 Jo 8 23¢ed
Auedwo) ¢

weifosd 2oue||19AIng [e2IPIJAl 000T

‘syuedronre sokojdwg s[epy Jmesd(q pue diomiuy 1oj

sojqeur A A1oreuedxy [enuojod foyiQ pue

VOAd PUe SOId £q +LSV JO [9POJAl UOISS2IToY I[qeLeAnn

£S 9l9eL

EPA 01519




801 [eaneN,

980000 L0 =4 Ipv
60" =4

10> P0 $T0°0 £50°0 S2pUA|3u],
10 0’ 2000 $00°0 - PIYIOM SIRAX
o0 €00 L10°0 7500 Kep/syuuq
10> 141) 1000 €00°0 - Kep/sanarediD
10> s 000 2000 INg
10> T 2000 £00°0 o3y
20 €00 9£0°0 901°0 ampeseq/diomiuy
10> 9¢" ¥£0°0 1€0°0- (ou/sak) qof uonanpoid
10 LU 6000 1100 E(o}}
- 1000" > £€1°0 STLT ERIE |

4 [enteg anea d as - Iopwered

1Z1 Jo 68 28vg
Auedwo) ¢

weldo1q I0UR|[I9AING [EIPIA 00T

‘siuedionue 9akojdwy sjep 1mesa( pue diomiuy 1oj

sajqeure Aroreuejdxg [enualod JoyiQ pue

dOL 4Q +LSV JO [9POJA uoissa13ay ojqrurAnn

vS 2lqelL

EPA 0152¢




3oj eInieN

1T J0 98 95eg
Aurdwo) ¢

£80000 5T =4 bV
L=

SO 1000 > 7€0°0 6810 «SIPUAATSLY,
10> or 7000 ¥00°0 - P}IOM ST L
10" > 6L ¥20°0 900°0 - Aep/syuuq
10° £000° 2000 £00°0 - Kep/soneresin
€r 1000 > ¥00°0 §20°0 NG
10> 0S’ €000 2000 - a3y
00’ 1000 > 00 Lo Jneooq/diomuny
10> 69° €400 L100 (ouysak) qog uononpoig
10 ST 810°0 1200 SO:dd
- 1000" > S9T1°0 LT 1dao1oyug

-d [ereq anjea d as pwery

WeIZ01d SOUR[[IDAING [RIIPRJN 000T

‘siedroneg 2akojdury o[epy Jniese( pur diomiuy 1oj

so[qeur A Asoreurdxy renualod 12y10) pue

S0Jd A9 « 1TV JO [9pO uoIssa13ay] 2qeLreAn|nyy

I CLAN

EPA 01521




8o jeamEN .

880000 T =4V
Lz =4
SO’ 1000" > z€0'0 0610 REIESUTETIN
10> ST 2000 +00°0 - POYIOM SIEIL
10> €8’ ¥20°0 €000 - Kepsyuuq
10° 2000° 2000 L000 - Kep/sonaredr)
o 1000 > ¥00°0 ¥20°0 INg
10> e £00°0 2000 - ody
LO 1000 > 1$0°0 981°0 anesaq/dromiuy
10> Is 100 L20°0 (oursak) qof uononpoig
10> €1’ €000 5000 vOdd
- 1000" > §91°0 19L°1 ER DI

A [erued anpea d qs I9joureIeg )

121 Jo 18 98eq
Kuedwo) W

’

wie301d JDUE[{I9AINS [BIPIW (00T
‘sivedionreq sakordwyg spepy 1meso(q pur diamiuy Joj
sojqeirep A10jeuR[dXH [BNUSIOJ J9Y)() puUR
VOAd AQ +17TV JO [2POJA] UOISSAZIY 9qrUBANNIA

9¢ 9lqe L

EPA 01522




3o [eimeN,

97 =4 Ipy
680000 L
SO’ 1000" > ze00 L8T0 +S3pLURIA3U,
10> 144 2000 #00°0 - PaYiop sieaf
10> 08’ v20'0 9000 - Aepsyjuug
0> £000° 2000 L000 - Kepysonaredi)
o 1000° > ¥00°0 $T0'0 INg
10> os’ £00°0 2000 - 93y
90° 1000 > 00 9LI'0 myeoay/diamiuy
10> 9L €00 - €100 (ou/sak) qof uononpoig
10" > ST £00°0 ¥00'0 vVOdd
10 6T 8100 6100 SOdd
- 1000 > $91°0 LSL'T 1doarayyg

LA leted anjea d Qs I9)wery

121 jo 88 99eg
Auedwo) ¢

wei30ld IJUR|[[I9AINS [ROIPIN ()00
‘syuedionieq s2Kojdwg oeA 1njesa(] pue diomjuy 1oJ
sajqewre A A1ojeuejd x5 [enu104 JayiQ) pue
VO:d PUe SO Aq +I7TV JO [3POIN U01ss13Y 3jqeLreAnny

LS dlqeL’

EPA 01523




8oj [e1meN,

060000 1€ = 4 by
e =4

90} 1000" > v0'0 661°0 +S3pLOIA[3u],
10> 44 £00°0 2000 - PBMIOM SIBIX
10> 4] $Z0°0 100 Kep/syuuq
10 £000° 2000 L000 - Kep/sanored)
b0’ 20 S00°0 Z100 INd
10> 8¢ 000 £00°0 - ady
ST 1000" > 1S0°0 962°0 amesaqydiomuy
10"> LT 0S0°0 5070 - (ouysak) qof uonanpoig
90 20 €100 6200 AOL
= 1000 > £61°0 96’1 ooy

- lelued aneAa d aS Iouered

121 30 68 9884
Auedwo)) ¢

we1301d 9UB[[19AING [BIPIAN 000T

‘siuedrotueg sekojdwy ofepy sy pue diomiuy Joj

sa[qewrep Aiojeueidxg [enuslod J3y10 pue

JOL Aq + 1TV JO [3pOJA uoissaiSay ajqeueanniy

85 2IqeL

EPA 01524




30} [rInIEN .

121 Jo 06 2dry
Auedwio) ¢

160000 LT =4y
67 =4

10> LS L200 $100- +$3puadA[3uy,
10> 6’ 2000 20000 POYIOM SIEI
10> 08’ z0'0 S00°0 Kep/syuuq
90 1000° > 2000 8000 - Kep/sanaredi)
10> 6T’ #00°0 $00°0 - INg
0> 8¢° £00°0 1000 a8y
8T’ 1000 > 8£0°0 7920 - meoaq/diomuy
10 90" 9€0°0 890°0 - (ouysak) qof uononpoid
€0’ ST §I10°0 L100- SO:Ad
# 1000" > SHI'0 60C°0 1dasio]

2 [eed onjea d as o Jajauiereq

Eﬁwoi 90UB[[I2AING [BIIPIN 000T
‘syuedionted sakojdwy afepp 1mesa( pue dromiuy 10j
SI[QBLEA Koeuridxy [enuajo 19Y1Q puv
SOdd AQ 4ulqruIjig [BI0, JO [9POJ uoIssa1Foy djqeLeAn|n]y

65 9I19eL

EPA 01525




30| [eanieN

260000 kg
67 =4
10> A% LZ0°0 8100 - +S9pU22A|3uy,
10> 16 2000 70000 - PoYIOM SIBIX
10> 08’ 6100 00°0 Kep/syuuq
90° 1000" > 2000 800°0 - Aep/sanaredi)
10> 114 000 000 - INg
10> s £00°0 2000 a8y
LT 1000" > 6£00 €920 - anjesdq/diominy
10° v LEOO 8L00 - (ouysak) qor uononpoig
S0} vL 1100 000 - YO:d
- 1000 > SPT°0 0120 1dassaug

N..m fernued on[eA d 43S Japueled

121 30 16 93eg
Auedwo)) N¢

we1o1d 90uB[[I9AING [P 000T
‘syuedionued sokojdwg e Jthess(q pue diamiuy Joj
sojqeure Kojeue(dxg [EnU04 19410 pur
V04d £q ,ulqruijig [EI0], JO [9POY UOISsaITaYy JqeLBAR[N

09 3lqeL

EPA 01526




801 [BIMBN 4

LT =4y
£60000 i
10> 9¢ LT0°0 910°0 - +59puadA[3uy,
10> g6’ 2000 70000 POYIOM SIEIL
10> 18’ 200°0 000 Kep/suuq
90 1000° > 2000 800°0 - Aepsanaiediy
10> 0T $00°0 000 - Ind
10> LS €000 ° 2000 a3y
or 1000 > 6£0'0 Y920 - Imesa/diamiuy
10 €90 LEOO 0L00 - (oursak) qof uononpoid
0 98" €100 2000 VOdd
€0 LT 9100 8100 - SOAd
> 1000° > 10 | 60C'0 UERIDIE |

A [ered onjea d gS Iajoureled

121 J0 26 99%(
Auedwo)) pe

weidoid oue[{I2AING [EIIPIN 00T
‘syuedronre aafojdwig afej Ines9( pur diomiuy 10j
sojqeue A Alojeue(dxy [enuajod JoyiQ pue
VO:d Pue SOAd Aq »UIqruifig [eI0], JO [3POJA UOISSATAY d[qeLIBADINIA

[931qeL

EPA 01527




30} [eIMBN 4
h60000 LT =4y
6T =Y
10> 09 LTO0 ¥10°0 - *S9pUadA(3u,
10> 86° <000 L00000 PaYIOM SIRIX
10" > 8L 6100 : €000 Aep/syuuq
90 1000" > 2000 8000 - Kepysanaredi)
10> 61" ¥00°0 000 - INg
10> 43 £00°0 100°0 By
or 1000 > 6£0°0 LSTO- amesaq/diomiuy
10 60" - L£00 ¥90°0 - (ouysak) qof uononpoid
90 ST 6000 1100 - d0L
- 1000 > P10 0120 1daosaug

A [Pied anjeA d g5 . - 1o)uele | S

121 Jo £6 93eg
Auedwo) e

we1301d 90UR|[I9AING [BIIPAW 000T
‘syredidnied 2eko)dwz afey Jnmedsaq pue diomiuy 1oj
sajqeuep Aiojeue(dxy [enusto JayiQ pue
A0L Aq »UIqruI[ig [eI0], JO [SPOJN UOISSLTY S|qrUBADNA
. |
9 3Iqe L

EPA 01528




Sof [ranieN,

121 Jo ¥6 38rg
Auedwo) we

S60000 50" =, 4 PV
L0"=
40 100° 1900 ¥0C’0 +S9pLROA|3u],
10" > €T S00°0 8000 - payJop sieax
10> LT 00 LS00 Aepysyuug
10° > LT €000 S00°0 - Aep/sanared)
10> 9¢” 6000 G000 - INg
0> 9¢" 900°0 5000 o3y
o0 €0 980°0 ¥81°0 anpeoa/diomiuy
10" > 8T 180°0 601°0 (oussak) qof uononpold
0> §9 £€0°0 S100 SOd4d
- or Lece'o 650 - 1doauaug

d [plued an[ea d - ds Ppwerey

wei3old 90UE[[I9AINS [BIIPIN 000T

‘sjuedioiueq 22Aojdwyg a[e Jmeaa(g pur diomiuy 1oj

so|qeure A A1ojeue|dxg [EnUaN0d JAY1Q pur

SO:d £q +HS.L JO [9pOJA u01ssa1Bay djqrLrANINA

£9 3lqeL

EPA 01529




30] [panIBN 4

121 J0 66 97eq
Auedwo) ¢

960000 :
0" =,4py

L0 =4

{1} 100° 2900 1020 +S9pUAIA[3u],
10> €r $00°0 8000 - POYIOM SIEOL
o> 81" Zr00 9500 Aep/syuuq
10" > Ly £00°0 000 - Aep/sanaredi)
10> 9¢ 6000 000 - INg
10> €€ 9000 9000 a3y
10> 150" 880°0 ELTO anjesaqydiomuy
10> €T £80°0 001°0 (ouysak) qof uononpoig
() 1§ LT0°0 8100 VOdd

- or LTED 6€S°0 - wdaoraug

- [ensed onjea d s Jojoureied -

WeId01d 90UR[[12AINS [EIIPIA 000Z

‘syuedionred sekojdwg ofep 1mesa(q pue diamiuy 10j

sojqeuep K1oteuejdxy [enusiod JoyiQ pue

VOdd £q +HS.L JO [9pOJ UOISSIFRY SjqriIeAnny

¥9 3I1qeL

EPA 01530




8o} [BINIBN,

121 30 96 23eg
Kuedwo) ¢

0 =4y
L0 =4
£60000

U000
20 100° 7900 0020 #S3pLadA[3u ],
10> €1 - S00°0 8000 - payJom s1ea g
10> 18 00 950'0 Keprsyuug
10> LT £00°0 S000 - Aepsanaredi)
10> LS 6000 $00'0 - INg
10> £¢ 9000 9000 a3y
10> SO 680°0 €LTO ameoa(/diomiuy
10> ST ¥80°0 960°0 (ousak) qof uononpold
10> 19° 6200 S10°0 VO:ud
10> 8’ 9£0°0 L000 SO:d
- or LZE0 6€5°0 - 1dacsay]

-J lenied onea d qS Ioowered

Eﬁmmi 9OUR[[I2AING [POIPIN 000

‘syuedioued sakojdwis sty 1meda(q pue diamiuy 3oy

so[qewre K1ojeue|dxy [eNUINO JIYIQ pue

VOdd Pue SOHd Aq +HS.L JO [SPOJ U0ISSITY S[qeLeAln

$99I1qe L

EPA 01531




8o} |eInEN .

860000 S0 =4 pv
L0 =4
rdi} 100 7900 102°0 +59pLUadA3u Y,
10> (A4 000 80070 - PoYIOM SIE2
10> 8T 00 9500 Kep/syuiiq
10> Lr €000 000 - Kepysanosedi)
10> LS 6000 $00°0 - INg
10> £ 900°0 9000 93y
10 c0"- 880°0 vLT’ neoaq/damuy
10> sT ¥80°0 L60°0 (oursak) qog uononpoid
1) 14 1200 ¢10'0 JOL
- or’ LTEO 6£S0 - 1dao191u]

. feiied onead AaS Jarawered

121 30 L6 93eg
Auedwo)) N

wei3014 92ue|[19AINS [EIIPIA 0NN

‘sjuedidiue ] 93kojduryg a[ejy Jmeaaq pue diamiuy 10j

sajqeue A Kiojeuejdxyg [enu20 ] 1310 pue

JOL £q +HS.L JO [9pOJ u0Issa1Fay s[qrurANIN

99 91qe.L

EPA 01532




3o] [maneN,

660000 10°=,4pv
70 =4
10> 6T L100 8100 - +S9pLadkj3u,
10> ¢ 1000 1000 PayIoOM Siea
10> 4] z10'0 $20°0 - Keprsjuuq
10> A% 60000 60000 Kep/sonaredi)
10> 99° €000 1000 INgG
10> 80° 2000 £00°0 - 9dy
10> 123 ¥20°0 110°0 amesaq/dromiuy
10> 16 2200 €000 - (oussaf) qof uonanpoid
10> 8L 6000 €000 - SOdd
- 100" > 060°0 €92'C 1dasiayg

L fenred anjea d ds - Ispuwmied

121 Jo 86 33egd
Auedwo)) ¢

wedold DUR|{I2AING [RIIPIN 000Z

‘sjuedioiued 92Kojdwg Qe 1meos3( pue diomiuy Joj
so[qeue A AlojeurdXy [enualo oY1 pue

SO:1d £Q +P.L JO [9POW UOIss2IFY d[qrLeANIN

L9 2iqe].

EPA 01533




30) [eaneN,

12140 66 93r4g
Auedwo) e

001000 Sy
10> 8T’ L10°0 6100 - #59puadA 3],
10 > LE 1000 1000 PIOM SIEI{
10> (] 100 20°0- Keprsyunq
10> Ic 60000 1000 Aepysanoresi)
107> vo' £00°0 1000 Ind
10> 60" 2000 €000 - Y
10> 69 ¥20°0 0100 meaaqdiomiuy
10> (43 €200 000 - (ouysak) qor uononpoig
10> L6 LO0O £000°0 vOdd

- 1000 > 0600 €97°C 1d0191u]

d [eied onjead S - Jopweied

wet3014 OUB|[I9AING [BIIPIN 000T

‘sjuedionreq sefojdurg a[ejy amessq pue diamiuy 1oj

sojqeure A A1ojeue|dxy [enuaod 19410 pue

VO:d £q +¥L JO [9pOJN uoIss21day s|qrLBAN{Ny

89 9Iqe L

EPA 01534




S0f |[eamBN .

100> =4 pv

101000 =
100> 6C L100 81070 - +59pudkduy
10> se’ 1000 1000 POYIOM SIEIX
10> 140) Z100 ¥20°0 - Keprsyuuq
10> € 60000 60000 Aep/sanaredi)
10> 9’ €000 1000 ing
10> 60’ 2000 €000 - a3y
10> 89’ ¥20°0 0100 1mesaqydiomiuy
10> L8 €20°0 $00°0 - (ou/sak) qor uononposg
10> 98" 80070 1000 YOdd
10> yL 0100 £00°0 - SO4d
= 1000" > 060°0 €92°C 1daosapug

A [Bed anjea d 4SS Jopurere]

IT1 JO 001 28rd
Auedwop ;g

we13o1d IUE[[I9AING [BIIPIWN 0007

‘sjuediorue 9akojdwig sfejy 1njeoa(] pue dismjuy Joj

sojqeue A A1oteuedxy [enusjod Iay1Q) pue

VOdd PUe SOAd £Q «¥1 JO [9pOJy uoissaiBay sjquueaninpy

69 9IqEL

EPA 01535




3o] [eameN,

121 J0 107 23ed
Auedwo)) ¢

¢01000 10> =4 fpy
0" =

10> 8T L10°0 6100 - +SIpLIA[TL ],
10> LE 1000 1000 pajIoM siea g
10> b0 2100 $20°0 - Kepysjuuq
10> ¢ 60000 1000 Kep/sonoredi)
10> b’ €000 1000 INg
10> 60 2000 £00°0 - a8y
10> 89" ¥20°0 0100 inesaqydiomuy
10> 8 £20°0 000 - (ou/sak) qof uonanpoig
10> L6 900°0 7000°0 JOL
- 1000 > 0600 £97T 1doosaug

.4 [etueg anpea d as B I3)oureIe

weJ301d UB[I9AINS [RIIPIN 000

‘siuedioruey 9akojduryg s[epy 1mess(q pur diamiuy I10j

s3[qewrep A1ojeuridxg [enuslod 1oy pue
JOL Aq x¥1, JO [SpO] uoIssa18ay ajqrumaniny

0L 31qe8],

EPA 01536




30] [eIanEN,

€01000 b0 = ¥ Ipy
90" =Y

10> S8’ $10°0 £00°0 +59puAA 3L,
10> 1T 1000 7000 PAYIOM SIEaL
10> 9¢’ 0100 9000 Kep/syuuq
10" > LT 80000 60000 - Kepysanaredi)
10> er 2000 £00°0 - Ind
10 €0 1000 £00°0 - Y
€0 8T’ 0200 120°0 - smesaq/diomuy
10°> I 6100 0£0°0 - (ou/sak) qof uonanpoig
10> €9° 8000 $00°0 - SO4d
= 1000" > 9L00 6620 ILENENT |

A reed onjea d as Iopourere]

121 Jo 2071 93ed
Auedwo) ¢

weidold 0UR[[IIAING [BIIPIN (00T

‘syuedionueq safojdwy afep amesaqg pue diomiuy 1oy

sa[qeneA A1ojeue[dxy [enuslo IayiQ pue

SO:d 4q «¥.L, 991 JO [9POJN uOIssIFay d|qEUEALARN

1L qey,

EPA 01537




3o} ey,

..SSQQ b0 = fpy
L0 =4
107> 8L’ ¥10°0 ¥00°0 #59pU22A|31],
10 > 0T 1000 2000 PPIOM SIBIL
10> €s’ 0100 900°0 Keprsyuug
10> LT 8000°0 60000 - Aep/sanoredi)
10> €r 2000 £00°0 - Ing
10 20 1000 £00°0 - 23y
20 144 1200 : L100- Jmeaa/diaminy
10> 61" 6100 §20°0 - (ouysak) qog woronpoig
10 (% 900°0 9000 - YOid
- 1000 - 9L0°0 6620 1daosayug

2 [etued anfea d ds T Ieppuieey

wei3oid 20ue||19AINS [EIIPIN NOOT
‘siuedionuey aakojdwyg ajej anesaq pur diomiuy 10j
so[qeuep AJojeue]dXH [RIIU3N0] S0 pur
VOdd £Q «b1 991 JO [9pON] UoIsS21F0Y d|qrLIRAN[NA

cL3lqeL

121 JO €01 9drg
Auedwo) ¢

EPA 01538




3o] [eimeN .

v =4 py
$01000 L=
10> LL Y100 ¥00°0 «S9pLA|3u,
10> 0T 1000 2000 PYIOM SIEOL
10> 149 0100 9000 Kep/syuuq

200 L 8000°0 600070 - Kep/sanased1)
10> er 2000 €000 - Ing
10 20 1000 €000 - ady
20 I 0120 0200 - meoaq/diomiuy
10> 1T 0200 §20°0 - (ouysak) qof uonanpoiyg
10> LE L00'0 90070 - VO:dd
10> 96’ 800°0 0000 - SOdd

- 1000’ 9L0°0 66Z'0 wasroug
- lenred onfea d aS 19)9ureIe g

121 30 Q7 98eqg
Auedwo) p¢

We1301d OUB[[IAING [BIIPIN (00T

‘syuedionreq sakojdwiy afepy anieoa pur diomuy oj

so[qeuep Alojeur|dXy [enualo ] 134)(0) pue

VOdd PUE SOAd £Q +¥.1 391 JO [9POJ UoIssaFay S|qrUBATINIY

tL BIqBL

EPA 01539




8oj [pameN,

901000 v = 4 v
90" =¥

10> 6L ¥10°0 ¥00°0 #S3pLRdA|3u],
10> 61’ 100°0 7000 paYIop srea)
10> 10 0100 9000 Aepsjunq
10> LT 80000 60000 - Kep/sanaiedin
100> €r 2000 €000 - INg
10 A1) 1000 €000 - 3y
20 8¢ 0200 81070 - ameoa(/diamuy
10> 61 0200 $200- (oussaf) qor uononpoiyg
10 LE 000 000 - JOL
: 1000° 9L0'0 6620 1dasaju]

-4 [eied onead as o 13)weied

1T1Jo 601 a8eg
b?dEoU WE

wei301g 9OUB{JIOAING [EIIPIN (00T
‘syuedionued 2okojdwg 9jejy smeoa(q puw diamiuy Joj
so|qeurep Aiojeur|dxyg [enualod 19410 pue
JOL £q av L, 331 JO [9POJN UOISSAITY SjqruEAnN

vL 2Iqe],

EPA 01540




30| einieN,

L01000 ve =4 Ipy
ge' =4

10> sL 800°0 €000 - xSIPpLIOIA|3u L,
10> LL L0000 T000°0 - PYIoM SIBIX
10 SO0’ $00°0 S100- Kep/syuuq
10" > er 0000 L0000 - Kepysanoredin
10> 6T 1000 1000 - INg
10°> 0s’ 80000 500070 - a8y
(11 1000 > 1100 0600 - anyesaqq/diomy
100> S¢S 0100 9000 - (ouysak) qog uononpoig
€0 0¥ 000 £00°0 - SO:dd
= 1000" > 1¥0°0 68S°€ 1daoau]

- [eined anjea d AaS _ Iopwerey o

12130901 28e4
Auedwo)) g

wieiZ01d IDUR[[I9AING [EOIPIAN 000T

‘swedpiued safojduryg ajepy mjeoaq pue diamiuy 10j

sojqeueA Aioteuejdxy [enusjog JoyiQ) pur

SO:d £q +4GHL. Jo [9pojN uoissa18ay ajqeueaninjy

SL3Iqe],

EPA 01541




0] [BNEN,

i
801000 v = 4 Ipy
¢ =,y
10> oL’ 800°0 2000 - SOpLRdA[3uY,
10°> A 90000 20000 - PoYIOM SIEDK
10 $00" $00°0 §10°0 Kep/syuuq
10> er +000°0 L0000 - Kep/sonared1)
10> 6T 1000 1000 - INg
10> 8y 8000°0 $000°0 - oy
8T 1000" > 1100 680°0 - aniesa(gydiomiuy
10> 8¢s’ 0100 90070 - (ouysak) qor wononpoig
b0 €y’ €000 £€00°0 - VOdd
. 1000" > 1400 685 ERIEI1H)

Ld [enred onfea d as I9)ourese

121 J0 L0] 33ed
Aueduio)y ¢

we1301g I0UR[[I2AING [EIIPIN 00T

‘siuedionued 9akojdwg ajep 1meoacy pue diamiuy oy

so[qeLrep AIojeue[dxg [enualod JoyiQ pue

VOdd £Q +AFHLL JO [9POJ uoissaiay aqrurADnA

9L 91qe),

EPA 01542




30[ [eaniEN,

be =4 pv
601000 S
| 10> 6L 8000 2000 - LT
10> 8L L0000 0000 - PAIOM sIBIX
10 00’ $00°0 $10°0 Kep/syuuq
10" > e 0000 L0000 - Kepssanasediy
10" > 8T 1000 1000 - INd
10> Ly 800070 900070 - 3y
8T 1000"> 1100 8800 - inessq/diomiuy
10> 99 1100 $00°0 - (ou/sak) qor uononpoiy
A1} Lo +00°0 2000 - VOdd
€0’ 8¢ S00°0 €000 - SOdd
- 1000 > 100 68S°€ 1dooiauy
2d [enred anpead qS Jojpouere
wie1do1d IUB[[I9AING [EIIPIN (00T
‘syuedioruey sakopdurg ofepy smeoaq pue diomjuy 10}
sa[qeLep A1ojeueldxy [enualod JoyiQ pue
VOdd PU® SOd £q +4GHLL JO [9PON uotssasdoy sjqeueaninpy
LLIqR],
121 J0 801 93eg

Auedwoyy ¢

EPA 01543




80] jeamieN,

‘= Yy
011000 sy
10> 08’ 800°0 2000 - +59pLadA|du],
0> LL L0000 2000°0 - pajiom s1eax
100 Y00 000 S10°0 Kep/syuuq
10> €r 0000 L0000 - Kep/sanoredi)
10> 8T 1000 1000 - INg
10> % 8000°0 9000°0 - a8y
8T 1000 > 1100 8800 - amesaqiomiuy
10> 69 1100 $00°0 - (ouysak) qor uononpoxg
o 6T £00°0 £00°0 - 401
- 1000" > 1700 68S°€ 1doosatu]
- leiueg anead S pwerRd

121 Jo 601 28rd
Auedwo) We

wres3o1d 9OUB[{ISAINS [BIIPIN (00T

‘suediotued 9akordwy sfepy 1meoa( pue dismiuy soj

so[qeLre A Atojeuejdxy [enualo JayiQ pue

JOL AQ +AFH.L JO [3POJ UOIssa133y d[qrLaniniy

8L 3[qe],

EPA 01544




8o [eameN,

l11000 80 = 4 by
o1 =4
0> 9T’ 9100 7200 - +S9pLRA[3U,
10> ¥ 1000 1000 POYIOM STEIX
10> 144 1100 8000 - Kep/syuuq
10> 8 60000 20000 Kep/sonoaredi)
10> 96’ 2000 10000 - INg
0 £0° 7000 €000 - 98y
LO ¥000° 2700 8L0°0 - amedsaqg/diamiuy
10> S 1200 6000 - (ouysak) qor uononpoigd
10 St 6000 9000 - SOdd
= 1000 > $80°0 6€T'T 1dasiaug

2 lemed anfea d AS 1910urerey B

ITrJoor1 a9eg
Auedwop We

weidoid 0ue[{I2AINS [EIIPIN 000Z
‘syuedionied soLojdwy o[y Jmeaa(q pur diamiuy Joj
so[qere A Atojeur[dxy [eniai0d JayiQ pue
SOAd £q 411 JO [9POIN UOISSITY S[qrLTAnInN

6L 219vL

EPA 01545




8of [wnjeN,,

211000 80" = ¥ fpv
01'= 4

10> T 9100 €200 - +59puadA[3uy,
10> Ly 1000 1000 POHOM SIBOL
10> 144 1oo . 8000 - Kep/sjuuqg
10> 08’ 60000 20000 Kep/sonoredi)
10> 86 2000 L00000 - INg
A1) £0° . 2000 £00°0 - ady
Lo 9000 €200 6L00 - myesaq/diomiuy
10> 9 1200 z100- (oussak) qog uononpoid
100 LU L00'0 2000 - VOdd
- 1000 > $80°0 6£T1 e DL

-4 [ewed anea d as i 13jouIeIeg

12130 111 38eg
Auedwo) ¢

weidoid oue[[I9AINS [E2IPIN (00T
‘syuediotueg sokojdwy oA Jmeoa(g put diomiuy Joj
so[qeuep K1ojeueldxy [enualod 19410 pue
VOd £Q «11d JO [SPOJN UOISsaITay afqruraninl

08 2iqeL

EPA 01546




3o[ [eInIERN,

80" =4 pv
01 =4
£11000

$00’ LT 9100 7200 +S3pUAA[FU,
200 184 1000 1000 PO sIBOL
10> 144 1100 800°0 - Kep/syuuq
10> rA'S 60000 20000 Kep/sanarediy
0 96 2000 10000 - INg
1) £0° 2000 €000 - a3y
90’ LO0O £20°0 6L0°0 - mjeoaq/diamiuy
10 > 99 7200 0100- (oursak) qor uonanpoig
10> 86 8000 20000 VOudd
1o 6¥' 6000 900°0 - SOdd
2 1000 > 5800 - 6£C'1 , 1dao1ayuj

23 [elued onjea d as Jojowered )

12130 Z11 98rg
Aurdwo) ¢

wei301d 9OUB[[I9AINS [EIIPIN 000T
‘siuediorued sekojdwsg afepy 1njeoa( pue dismiuy 10j
so[qewre A K1ojeueidxy [enusjod PO pue
VO:d PU® SOd £q +11 JO [9POI UOISSiTAY quuUEABINA

18 9Iqe ],

EPA 01547




3of [BamIBN .

"11000 by
10> o1 910°0 ze00- #S3pLA 3,
0> v 1000 1000 PaYIOM s1BI
10> 44 1100 800°0 - Keprsyuuq
10> I8 60000 20000 Kepysanaredi)
10> L6 2000 10000 - Ing
0 €0 2000 £00°0 - a3y
90’ L000’ £20°0 .8L0°0- amesaqydiamuy
10> €9 ¢z00 0100 - (ouysak) qor uononpoig
10 79 - 9000 £00°0 - JOL

- 1000° > $80°0 6£C°T NEETE

A [eed onppa d a$s Jajoweied

12130 €11 93ed
Auedwo) W¢

Wwe13o1d 90UR[|19AING [BIIPIN 000
‘syuedidiue saKordwy afepy ameoa( pue diamiuy 10§
sajqeurep Aiojeuejdxy [Bnualod Joyi) pue
JOL AQ +11 JO [9pOJ UOIss213aY S|qruEAnINA

¢8 3Iqe ],

EPA 01548




8oj jinieN,

S 1000 o1 =,4pv
=4

10> ST $10°0 0200 +59puook|3u],
10 > 09’ 1000 9000°0 - PONIOM SIRIL
o0 Y00 6000 L300~ Kepysyuuq
20 100 80000 €000 Kep/sanam3i)
0 41y 2000 000 INg
10> A 1000 2000 - a8y
€0’ 1000 > 6100 ° 660°0 - mesaq/diomiuy
10 AN 8100 7200 (oussak) qog uoponpoig
10 0 L000 100 SO:d
- 1000 > b0 Z0Ly 1doosayuy

2 [eed onjea d as  Io0weleq

12130 17 98ed
Auedwo) ¢

wei501J OUB[|I9AINS [BIIPIA 000Z
‘sjuedionued 9akojdwig sfejy Injesa(q pue dismiuy 10j
sa[qewe A Lio1euedxq jenyujod 1ay)Q pue
SOJd AQ +£1 JO 19pOjN uoIssaIay a|quurAnINy

£8 2[qe ]

EPA 01549




o] BanyeN,

1Z1 406171 98eg
Auvedwoy pe

911000 1 =4bv
€ =4

10> 0T v10°0 8100 #«SOpLA[3uY,
0> oL 1000 #0000 - POYIOM SIRIX
0 €00 6000 8200 - Kep/sjuuq
20 100" 80000 £00°0 Kepysanoredin
0 20 2000 000 InNg
10> €€ 1000 1000 - o8y
€0 1000 > 0200 601°0 - anieda/diomuy
10> 184 6100 S100 (oursak) qof uononpoig
rd1) 10 9000 9100 vVOdd
- 1000" > £L0°0 oLy 1dassauy

-d [eiued onjeA d 5S Iajawerey

weidold 2OUB[[IIAING [BIIPIN 00T

‘sjuedionreq sakordwy sjepy mess pue diomjuy Joj

sajqeue K1oreueldxy [enualog J9YIO pur

VOdd Aq +£], JO [SPOJA UOISSa13y 9|qeLRABINIY

¥8 21qe L

EPA 01550




30| [RINIBN .

1n=4byv
€1 =4
/llinnn
B B LB~ A "
10> €T $10°0 L10°0 +59puRIA[Su]
10> 65 10070 90000 - PaYIOM SIBIX
0 £00° 6000 8200 - Aep/sjuuqg
20 100° 80000 £00°0 Aepysanaredi)
20 113 2000 S000 INg
10> g’ 100°0 1000 - a8y
€0 1000 > 0200 601°0 - myeay/diaminy
10 > bS . 6100 Z100 (ouysak) qor uononpoig
10> o L000 €100 vOdd
100 6T 8000 6000 SOdd
n 1000 > £L0°0 £0L'Y 1doo1ayug
L [eieg onjead as Jojowesed

I1T1Jo 91 9ded
Auedwon g

wei301d OUBR|[I9AINS [RIPIN (00T
‘syuedionued sakojdwyg sfey 1mesa( pue diomiuy 10j
sojqerep Aiojeue[dxy [enualog 19410 pue
VOdd PuB SOAd £q 4€L JO [SpoJ uotssaifiay sjqeueAnny

58219

EPA 01551




3o] [eimeN,

811000 1=40y
€' =4
10> (44 ¥10°0 L10°0 #SOpLAEU
10> 9¢° 1000 L0000 - PIIOM SIBI
0 €00 6000 820°0 - Keprsjuuq
w 100 L0000 £00°0 Kepysanaredi)
(1) 10 2000 000 InNg
10> 9% 100°0 1000 - e
€0’ 1000 > 0200 601°0 - Imedaq/diomiuy
10> bs 6100 1100 (ouysak) qof uonanpoig
() 00" $00°0 ¥10°0 401
- 1000° > 6L00 oLy LERTE T
onpea d qAS Joyuwiered

Jd [eieg
|
W

121 JO LT 98ed
Auedwo) ¢

wei3014 9UR[[I9AING [BOIPIN 0007
‘siuedronred sakojdwg a[ey neoa(q pue diamuy 10}
so[qeLrep Alojeue|dxH [BIIUI0J JoyI() puk
JOL AQ x€1. JO [9pOJ uOISSAFY S[qeLIRAnNA

98 91qeL

EPA 01552




3M Company
Page 118 of 121

— - Figure 1. Linear Regression Model of Triglgycerides* by PFOA* for Antwerp
Male Employees, 2000 Medical Surveillance Program
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 PF0A
Summary of Fit
RSquare 0.029
Analysis of Variance
Source DF Sum of Squares Mean Square F Ratio
Model 1 1.863 1.863 6.211
Error 204 61.193 0.299  Prob>F
C Total 205 63.056 0.014
Parameter Estimates
Term Estimate Std Error t Ratio Prob>|t|
Intercept 4.695 0.042 11143 <.0001
In PFOA 0.073 0.029 2.49 0.014
*natural log
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Figure 2. Linear Regression of Triglycerides* by PFOA* for Decatur Male—-
- Employees, 2000 Medical Surveillance Program
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Summary of Fit
RSquare o 0.028
Analysis of Variance

Source DF_Sum of Squares Mean Square __ F Ratio
Model 1

2.164 2.164 6.232
Error 213 73.969 0.347 Prob>F
C Total 214 76.133 0.013
Parameter Estimates
Term Estimate _Std Error _t Ratio Probs|t]
Intercept 5.052 0.041 12227 <0001
In PFOA 0.098 0.039 2.50 0.013
*natural log
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Figure 3. Linear Regression of Triglycerides* by PFOA*

DA* for Antwerp and Deczatur
Female Employees, 2000 Medical Surveillance Program
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Summary of Fit
RSquare 0.078

Analysis of Variance
Source DF Sum of Squares Mean Square F Ratia
Model 1

2.519 2.519 8.01a:
Error 95 29.877 0.314 Prob>F
C Total 96 32.396 0.00&
Parameter Estimates
Term Estimate _Std Error t Ratio Prob>|t|
Intercept 4.690 0.081 58.14 <.0001
In PFOA 0.091 0.032 2.83 0.006
*natural log
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~Employees, 2000 Medical Surveillance Program
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Summary of Fit

RSquare 0.008

Analysis of Variance
Source DF_Sum of Squares Mean Square F Ratio
Model 1

0.452 0.452 1.076
Error 129 54.251 0.421  Prob>F
C Total 130 54.704 0.302

Parameter Estimates

Term Estimate Std Error  t Ratio Prob>|t|
Intercept 5.022 0.057 88.04 <0001
In PFOA 0.032 0.031 1.04 0302
*natural log
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'Figure 4. Linear Regression of Triglycerides* by PFOA* for Cottag_eiGr,ov&Malej .
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